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1
2 1.0 Purpose
3
4 This calculation is intended to quantify the radioactive source term associated with the trenches within the
5 618-10 burial grounds.
6
7 2.0 Methodology
8
9 The radioactive source term associated with the trenches in the 618-10 burial ground was calculated by

10 identifying the waste items disposed in the burial grounds, determining the waste stream(s) within each
11 waste item, calculating the mass of each waste stream within each waste item, calculating the isotope
12 activities within each waste item, and then summing the isotopic activities. The calculation proceeded in
13 six distinct phases:
14

" Reference Review * Dose Rate to Waste Mass Calculations
" Fundamental Data * Waste Mass to Isotope Activity Calculations
* Waste Stream Calculations e Threshold Quantity (TQ) Calculations

15
16 The reference review phase included obtaining and archiving the references applicable to the 618-10 burial
17 ground, extraction of key information from each reference, and entry of the information in a specially
18 designed database. The methodology for the reference review phase is summarized in Figure 1.
19
20 Figure 1. Reference Review Methodology
21

22 Dw"
23
24 The fundamental data phase included developing the physical constants, atomic and elemental masses,
25 specific activities, and material densities required by the subsequent phases. The methodology for the
26 fundamental data phase is summarized in Figure 2.
27
28 Figure 2. Fundamental Data Methodology
29

30
31
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1 The waste stream calculations phase included developing those characteristics of the radioactive waste
2 streams required by the subsequent phases. The methodology for the waste stream calculations phase is
3 summarized in Figure 3.
4
5 Figure 3. Waste Stream Calculations Methodology
6 6taao ---- MUd4Uaa Photr

PRew -Istream e gn a r

7 costat me"

8
9 The dose rate to waste mass calculations phase converted dose rate measurements associated with certain

10 waste items into the mass of a particular waste stream responsible for the measure dose rate. The
11 conversion process made use of the characteristics of the radioactive waste stream within the waste item,
12 the physical configuration of the waste item at the time of the dose rate measurement, and the matrix of the
13 waste within the waste item. These fctors were combined to generate a dose rate per gram waste versus
14 distance curve for each unique situation. The curves were used to interpolate the dose rate from a gram of
15 waste at the appropriate distance. The measured dose rate divided by the dose rate per gram then
16 represents the mass of waste in the waste item. The methodology for the dose rate to mass calculations
17 phase is summarized in Figure 4.
18
19 Figure 4. Dose Rate to Waste Mass Calculations Methodology
20

Physical Atomic T llCn

MDose Rat

21
22
23 The waste mass to isotope activity calculations phase converted waste mass values into isotope activities.
24 Waste mass values were either entered during the reference review phase as waste entries, or calculated as
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1 part of the dose rate to waste mass calculations phase. The mass of each waste stream within a waste item
2 was multiplied by a vector of isotope activities per gram from the waste stream calculations phase. The
3 methodology for the waste mass to isotope activity calculations phase is summarized in Figure 5.
4
5 Figure 5. Waste Mass to Isotope Activity Calculations Methodology
6

7 c..G
8
9 The Threshold Quantity (TQ) calculations phase converted a vector of isotope activities into a single TQ

10 value that is used to determine the category of a facility. TQ calculations were performed on both a waste
11 item and an entire trench basis.
12
13 The isotope activities in a waste item or in the entire 618-10 trenches were divided by the associated TQ
14 limits from DOE-STD-1027 (DOE 1997) to determine the limit fractions. Then the limit fractions were
15 summed to calculate the overall facility TQ value. The methodology for the TQ calculations phase is
16 summarized in Figure 6.
17
18 Figure 6. TQ Calculations Methodology
19

20
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2 3.0 Reference Review

4 The goal of the reference review phase was to determine the identities and properties of the waste items
5 disposed in the 618-10 burial ground. References associated with the 610-10 burial ground were reviewed
6 in detail, and the infernation extracted firom the references was entered into the Waste Items database, a
7 Microsoft Access database specifically designed for the task. The structure of the Waste Items database is
8 shown in Figure 7.

0 Figure 7. Waste Items Database Structure
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11
12
1 3 Because of the sheer number of references that are associated with the 018-1 (t burial ground. a team was
14 assembled to perform reterence review. To produce more unidOrm results, a set of instructions was
15 prepared with guidance for performing each step in the review process (WVC1 2010b)
16
17 T he steps in the reference review process are discussed in the tollowing sections.
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1
2 3.1 References
3
4 The 618-10 burial ground operated continuously from March 1954 to March 1962, closed briefly, and then
5 re-opened in October 1962 and operated through September 1963 as construction progressed on the
6 replacement 618-11 burial ground (WCH 2007). During this period, information associated with the 618-
7 10 burial grounds was primarily documented in Hanford technical documents and Radiation Survey
8 Record (RSR) forms. Although many of the technical documents have been scanned and archived in the
9 Declassified Document Control System (DDRS), the RSR forms were generally only available in hard

10 copy.
11
12 References in DDRS were downloaded in Adobe Acrobat format, and then entered into the Waste Items
13 database. Hard copies of the remaining references were retrieved by the Hanford document control
14 organization, scanned to Adobe Acrobat format, and then entered into the Waste Items database. All of the
15 Adobe Acrobat files were saved to a sub-folder, and hyperlinks were added to the Waste Items database to
16 allow specific references to be quickly located and opened for review.
17
18 Although several years have been dedicated to the process of obtaining references associated with 618-10,
19 there are gaps in time for which few references could be located. Furthermore, during the time periods
20 where references have been obtained, there is no guarantee that the list of references is complete. A plot of
21 the RSR count by calendar quarter is shown in Figure 8.
22
23 Figure 8. RSR Coverage

140

40

60

JV)43 Jai44 Jar46 Jan-66 Jrt-57 Jan.46 Jm,.59 Jan"0 Jan1 Jmn2 Jan-63

24
25
26 Once a reference was entered into the Waste Items database, it was examined for waste items as described
27 in Section 3.2.
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2 3.2 Waste Items
3
4 Each reference in the Waste Items database was examined to determine if it indicated the existence of no
5 waste items, a single waste item, or multiple waste items. Each reference was also examined to determine
6 if it referred to a waste item or items that had already been entered in the database, or to a new waste item
7 or items.
8
9 Based on the results of the reference review, the appropriate numbers of waste items for each reference

10 were added to the database, and connections were formed between the reference and the associated waste
11 items to aid in review and checking of the database.
12
13 Once the waste items were entered into the Waste Items database, the references associated with the waste
14 items were examined as described in Section 3.3 to determine their properties.
15
16 3.3 Waste Item Properties
17
18 The values of certain key properties of each waste item had to be determined to enable calculation of the
19 radiological inventory. The property values necessary were explicitly stated in few of the available
20 references. More frequently, the property values had to be inferred from the limited information in the
21 references.
22
23 Guidelines for inferring property values are included in the reference review instructions (WCH 2010b).
24 The review team also made use of 300 Area facility histories and other documents to make the most
25 informed decisions possible. However, each reviewer was given latitude to depart from the guidelines
26 when appropriate. Note fields associated with the references and waste items were included in the Waste
27 Items database to provide a vehicle for the reviewer to document the rationale for departing from the
28 guidance, as well to record other information of interest.
29
30 The individual waste properties are discussed in the following sections.
31
32 3.3.1 Disposal Facility
33
34 Although this calculation focuses on the trenches in the 618-10 burial ground, the reference review process
35 was more general in nature and also included waste items disposed in the 618-10 Vertical Pipe Unit (VPU)
36 structures. The VPUs were added to the 618-10 burial ground after the facility opened, and were intended
37 to receive only the highest activity wastes generated by the 325 and 327 Facilities. A disposal ficility field
38 was included in the Waste Items database to separate waste items disposed in the trenches from those
39 disposed in the VPUs.
40
41 The disposal facility field was primarily populated based on key phrases in Radiation Survey Record
42 (RSR) forms. Detailed guidance for selection of the disposal facility is available in WCH 2010b.
43
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1 3.3.2 Waste Stream
2
3 For the purposes of the Waste Items database and this calculation, the term "Waste Stream" is used to refer
4 to the source of radioactive materials in a waste item. Each waste stream is characterized by fixed
5 abundances of radioactive isotopes relative to each other at the time of generation. The waste streams in
6 use by the Waste Items database are summarized in Table 1.
7
8 Table 1. Waste Streams

Name Description
None Used as a placeholder when a waste item has no measurable dose rate
Activated Graphite Irradiated graphite
Activated Metal Irradiated metal
Fuel, Weapons Grade Uranium metal fuel irradiated to 6% Pu-240
Fuel, High Exposure Uranium metal fuel irradiated to 12% Pu-240
Pu, Weapons Grade Plutonium extracted from uranium metal fuel irradiated to 6% Pu-240
Pu, High Exposure Plutonium extracted from uranium metal fuel irradiated to 12% Pu-240

Fission and activation products associated with irradiated fuel with most of the
PUREX 1WW actinides removed by reprocessing
Strontium Strontium chemically extracted from irradiated reactor fuel

Thorium Thorium metal refined from natural ore

U, Depleted Uranium with reduced U-235, a by-product of the enrichment process
U, Natural Uranium that has not been enriched

9
10 Beginning in 1957, plutonium recycle and breeder reactor efforts, coupled with the need for isotope-based
II space power systems, generated interest in high-exposure fuel, both for the increased plutonium yield and
12 the different isotopic compositions generated. In response, internally and externally cooled (I&E) and
13 depleted uranium fuel elements were developed and tested in the Hanford production reactors to allow
14 increased exposure. By 1960, a significant portion of the Hanford generating capacity was devoted to high
L5 exposure fuel production and research. Therefore, starting in 1960, high-exposure fuel and plutonium
L6 were used in place of weapons-grade fuel and plutonium for all waste items.
17
18 The waste streams in Table I were used as dose rate streams as described in Section 3.3.4, and as waste
L9 entry streams as described in Section 3.3.5.
20
11 3.3.3 Waste Age
Z2
Z3 The isotopic compositions of the different waste streams were used to calculate the photon rate and energy
Z4 spectrum generated by the waste. Due to radioactive decay, the photon rate and energy spectrum both vary
Z5 with the age of the waste, sometimes considerably. Therefore, it was necessary to determine the age of

Z6 each waste item.
Z7
28 In most cases, a single assumed age was adequate to represent the waste in the 618-10 burial grounds.
Z9 However, the reactor fuel processed in the 324 and 325 facilities varied in age over a significant range,
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1 which had a dramatic effect on calculated dose rate. As a result, two different waste ages were required to
2 adequately represent both weapons-grade and high exposure fuel. Since only two of the waste streams
3 required multiple ages, the waste age selection was combined with the waste stream selection for
4 simplicity.
5
6 3.3.4 Dose Rate Stream
7
8 The Waste Items database allows each waste item to be assigned one waste stream that is responsible for
9 the measured dose rate. This waste stream is called the dose rate stream.

10
11 Dose rate streams were primarily assigned based on the facility that generated the waste. Detailed
12 guidance for the selection of dose rate streams is available in WCH 201 Ob.
13
14 3.3.5 Waste Entry Streanis
15
16 The Waste Items database allows each waste item to be assigned discrete amounts of waste that do not
17 contribute to the measured dose rate. These assignments are called waste entries, and consist of a waste
18 stream and an associated waste mass value. The waste streams associated with the waste entries are called
19 waste entry streams. The waste entries structure allowed the Waste Items database to handle radioactive
20 materials without a measureable dose rate, such as drums of depleted uranium, as well as to add low dose
21 rate materials, such as plutonium spill cleanup waste, to a high dose rate waste item.
22
23 Waste entry streams were primarily assigned based on the text of the reference. No specific guidance for
24 selection of waste entry streams is provided in WCH 20 1Ob.
25
26 3.3.6 Waste Entry Masses
27
28 As discussed in Section 3.3.5, the Waste Items database allows each waste item to be assigned waste
29 entries that consist of a waste stream and an associated waste mass value. The mass values associated with
30 the waste entries are called waste entry masses.
31
32 Waste entry masses were primarily assigned based on the text of the reference. Detailed guidance for the
33 selection of waste entry masses is available in WCH 2010b.
34
35 3.3.7 Dose Rate and Distance
36
37 The Waste Items database allows each waste item to be assigned one dose rate measurement and distance
38 that will be used to calculate the radiological inventory in the item. Most references include multiple dose
39 rate measurements taken at different points in waste generation process. The reviewer must select one of
40 the available dose rate and distance combinations for use.
41
42 Selection of the optimal dose rate requires the reviewer to balance competing and often contradictory
43 factors, and proved to be one of the more difficult areas to obtain consistent results from the review team.
44
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1 Dose rates and distances were primarily assigned based on the text of the reference. Detailed guidance for
2 the selection of dose rate measurements and distances is available in WCH 2010b.
3
4 3.3.8 Multiplier
5
6 The multiplier field was included in the Waste Items database specifically to account for overpacking and
7 splitting operations. A number of references provide dose rates on individual items as they are being
8 loaded into an overpack, but do not provide a dose rate on the fully loaded overpack. Overpacking
9 operations may be handled by characterizing an average or worst-case waste item using its dose rate, and

10 then characterizing the overpack by multiplying the item inventory by the number of items in the overpack.
11 In this situation, the multiplier field is intended to record the number of items in an overpack, and will
12 typically be an integer number greater than zero.
13
14 Occasionally an increment of waste was split into multiple items after measurement of the dose rate.
15 Consequently, each container represents a fraction of the total waste material. Splitting operations may be
16 handled by characterizing an increment of waste using its dose rate, and then multiplying the waste
17 inventory by the fraction of the total in a particular waste item. In this situation, the multiplier field is
18 intended to represent the fraction of the total waste material in a particular waste item, and will typically be
19 a fractional number less than one.
20
21 The multiplier field was primarily assigned based on the text of the reference. Detailed guidance for the
22 selection of multipliers is available in WCH 2010b.
23
24 3.3.9 Dose Rate Configurations
25
26 For the purposes of the Waste Items database and this calculation, the term "Dose Rate Configuration" is
27 used to refer to the physical arrangement of radioactive materials, shielding materials, and the dose rate
28 instrument during the selected dose rate measurement. The dose rate configuration naturally depends on
29 the dose rate and distance combination selected for use as described in Section 3.3.7.
30
31 Dose rate configurations were primarily assigned based on the text of the reference and the dose rate
32 selected for use. Detailed guidance for the selection of dose rate configurations is available in WCH
33 2010b.
34
35 3.3.10 Dose Rate Matrices
36
37 For the purposes of the Waste Items database and this calculation, the term "Dose Rate Matrix" is used to
38 refer to the composition of the non-radioactive contents of a waste item. The dose rate matrix does not
39 include the structural portions of a waste container. Assignment of a dose rate matrix to a waste item
40 determines the amount of self-shielding provided by the contents.
41
42 The dose rate matrices in use by the Waste Items database are summarized in Table 2.
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Table 2. Dose Rate Matrices
Name Description

None Used when a waste item has no measurable dose rate
Air Used when the waste item has no appreciable self shielding

Debris Waste primarily consists of manufactured articles such as wood, paper, plastic,
cloth, tools, etc.

Grout Waste primarily consists of liquids that have been solidified by addition of grout

Gunk Waste primarily consists of wet particulates generated by abrasive sawing of
uranium metal fuel

Lead Waste primarily consists of solid lead
Soil Waste primarily consists of Hanford soil
Steel Waste primarily consists of steel (stainless or carbon)
Uranium Waste primarily consists of metallic uranium (reactor fuel)
Water Waste primarily consists of un-solidified liquid

Waste matrices were primarily assigned based on the dose rate configuration and the text of the reference.
Detailed guidance for the selection of dose rate matrices is available in WCH 2010b.
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1
2 4.0 Fundamental Data
3
4 The fundamental data phase included developing the physical constants, atomic masses, elemental masses,
5 and specific activities required by the subsequent phases. Fundamental data are generally used to perform
6 calculations and convert units. The steps in the fundamental data phase are described in detail in the
7 following sections.
8
9 4.1 Physical Constants

10
11 The physical constants used in this calculation are listed in Table 3.
12
13 Tale 3. Physical Constants

Name Symbol Value Units Reference
Atomic Mass Constant mcz 931.494028 MeV-mole/gm CODATA 2006
Average Energy to W 33.8 eV/e ICRU 1979
Produce an Ion Pair
Avogadro Constant N. 6.02214179E+23 atoms/mole CODATA 2006
Barn b 1.0E-24 cm2  NIST 2008
Curie Ci 3.7E+10 decays/s NIST 2008
Electron Volt eV 1.602176487E-19 J CODATA 2006
Electron Charge e 1.602176487E-19 C CODATA 2006
Electrostatic Unit esu 3.335641E-10 C NIST 2008
Roentgen R 2.58E-04 C/kg NIST 2008

14
15 4.2 Atomic Masses
16
17 All atomic masses and abundances were taken from the NUBASE 2003 database (AMDC 2003).
18
19 Atomic masses in NUBASE 2003 are stated in terms of mass excess, which is the difference between the
20 atomic mass number and the actual atomic mass. Mass excess values in NUBASE 2003 are stated in terms
21 of equivalent energy in MeV. Mass excess values may be positive or negative depending on the isotope.
22 Mass excess values were converted to atomic masses using the atomic mass constant in Section 4.1 and the
23 equation below.
24

25 AM =A +(931.494028 IeV -mole/gJ

26
27 In the above equation, AM is the atomic mass, AN is the atomic mass number, and ME is the mass excess.
28 The subscript i refers to individual isotopes. The calculated atomic masses were rounded to eight
29 significant figures. The atomic masses and abundances used in this calculation are listed in Table 4.
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Table 4. Atomic Masses and Abundances

isotope Atomic Abundance Isotope AtomicMase Abunda
Istp (mmle) Atmceas)b8IC

C-12 12.000000 0.989300 Fe-54 53.939610 0.058450
C-13 13.003355 0.010700 Fe-56 55.934937 0.917540
N-14 14.003074 0.996320 Fe-57 56.935394 0.021190
N-15 15.000109 0.003680 Fe-58 57.933276 0.002820
0-16 15.994915 0.997570 Ni-58 57.935343 0.680769
0-17 16.999132 0.000380 Ni-60 59.930786 0.262231
0-18 17.999161 0.002050 Ni-61 60.931056 0.011399
Si-28 27.976927 0.922297 Mo-92 91.906811 0.148400
Si-29 28.976495 0.046832 Mo-94 93.905088 0.092500
Si-30 29.973770 0.030872 Mo-95 94.905842 0.159200
Ar-36 35.967545 0.003365 Mo-96 95.904679 0.166800
Ar-38 37.962732 0.000632 Mo-97 96.906022 0.095500
Ar-40 39.962383 0.996003 Mo-98 97.905408 0.241300
Cr-50 49.946044 0.043450 Mo-100 99.907478 0.096300
Cr-52 51.940508 0.837890 U-234 234.04095 0.000055
Cr-53 52.940649 0.095010 U-235 235.04393 0.007200
Cr-54 53.938880 0.023650 U-238 238.05079 0.992745
Mn-55 54.938045 1.000000 1 _

4 4.3 Elemental Masses
5
6 Elemental masses were calculated using the atomic mass and abundance values in Table 4. The equation
7 for elemental mass calculations is given below:
8
9 EM = AM -ABi

10
11 In the above equation, EM is the elemental mass, AM is the atomic mass, and AB is the abundance. The
12 subscript i refers to individual isotopes. The calculated elemental masses were rounded to eight significant
13 figures. The elemental masses used in this calculation are listed in Table 5.
14

Table 5. Elemental Masses

Element Elemental Mass Element Elemental Mass
(gm/mole) (gm/mole)

C 12.010736 Mn 54.938045
N 14.006743 Fe 55.845145
0 15.999405 Ni 58.693352
Si 28.085413 Mo 95.931292
Ar 39.947677 U 238.02892
Cr 51.996133 1

1
2

3

15

16
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

4.4 Specific Activities

Specific activities were used to convert between isotope activities and isotope masses. When possible, the
ORIGEN (ORNL 1980) code was used for this type of conversion. In all other situations, the specific
activities built into ORIGEN were used to ensure consistency.

Since the numerical values of the ORIGEN specific activities are not published, an ORIGEN input file was
executed with I gram of every isotope in the database, and a zero decay time. The ORIGEN output is
included in Attachment A. The activity results then represent the specific activities used by ORIGEN.
The specific activities were copied to a Microsoft Excel spreadsheet called SpA, and indexed by isotope
name and ZA identifier to facilitate subsequent use.

4.5 Material Densities

The material densities used in this calculation are listed in Table 6.

Table 6. Material Densities
Material Density Reference

Air 0.00129 Section 6.1.1
Bakelite 1.25000 PNNL 2006
Debris 0.28000 Section 6.1.2
Graphite 1.70000 PNNL 2006
Gunk 4.70000 Section 6.1.3
Silicon Carbide 3.20000 Wikipedia
Soil 1.46000 Section 6.1.4
Steel, Carbon 7.82000 PNNL 2006
Steel, Stainless 316 7.92000 PNNL 2006
Uranium 18.90000 PNNL 2006

18
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2 5.0 Waste Stream Calculations
3
4 The reference review process discussed in Section 3.0 identified a list of waste streams. The dose rate to
5 waste mass calculations in Section 6.0 and waste mass to activity calculations in Section 7.0 require
6 different types of supporting data derived from the waste streams. Development of the required waste
7 stream data is described in the following sections.
8
9 5.1 Activities per Gram Calculations

10
11 Activities per gram calculations were simply waste stream characterization calculations. A consistent
12 series of steps were used to develop each waste stream. Version 2.2 of ORIGEN (ORNL 1980) was used
13 for all activities per gram calculations. The general methodology is described below.
14
15 0 Initial characterization data was generated for all of the waste streams in the Waste Items database.
16 The sources and methods used to generate the initial characterization data varied from waste
17 stream to waste stream.
18 * The initial characterization results were used to generate an ORIGEN input file for each waste
19 stream. The ORIGEN input files were designed to incorporate any processing steps associated
20 with each waste stream, and to radioactively decay the waste streams to September 30, 2010. The
21 required decay period varied from waste stream to waste stream. Once complete, the ORIGEN
22 input files were executed to calculate the composition of each waste stream as a function of time.
23 * Since the 618-10 burial ground operated from March 1954 through September 1963 (WCH 2007),
24 the basis date for 618-10 waste the midpoint of this period, or approximately December 15, 1958.
25 Therefore, most of the ORIGEN input files were configured for 51.8 years of decay.
26 0 The effect of different waste ages represented a small fraction of the total radioactive decay period,
27 and was ignored for activity per gram calculations.
28 a Isotope activity results were copied from the ORIGEN output files and pasted into Microsoft Excel
29 spreadsheets. The activation product, actinide, and fission product activities on September 30,
30 2010 were merged into a single list of isotope activities for each waste stream.
31 * The isotope activities for each waste stream were screened for significance. Significant isotopes
32 were defined as all isotopes with non-zero activities that also met one or more of the following
33 criteria:
34 o Isotope activity > 0.1% of the total activity
35 o Isotope is a mobile radionuclide (FH 2010)
36 o Isotope has a Fissile Gram Equivalent (FGE) value defined (FH 2010)
37 o Isotope has an ERDF target concentration defined (WCH 2008)
38 o Isotope is DOE transuranic (FH 2010)
39 * For completeness, daughter isotopes in equilibrium with a parent isotope that met the screening
40 criteria were also included, even if the daughter isotope did not meet the screening criteria by
41 itself.
42 * The isotope activities for each waste stream were divided by the mass of each waste stream to yield
43 conversion factors in units of curies per gram of waste.
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1 ' The ORIGEN output file for each waste stream is included in Attachment B.
2
3 Characterization of each waste stream is discussed in greater detail in the following sections.
4
5 5.1.1 Activated Graphite
6
7 The activated graphite samples from the Hanford 300 Area were assumed similar in composition to the
8 activated graphite in the Hanford production reactors. This assumption is conservative since the graphite
9 in the production reactors is contaminated with fuel from cladding failures and coolant leaks, whereas the

10 activated graphite from the 300 Areas was not contaminated with fuel, and because the graphite from the
11 Hanford production reactors experienced significantly greater neutron irradiation.
12
13 Characterization data for the Hanford site production reactors is provided in UNI-3714 (UNI 1987). A
14 composite characterization for the activated graphite stream was formed by comparing the individual
15 isotope concentrations in each of the reactor blocks, and using the worst-case concentration.
16
17 Isotope activities in the reactor blocks were taken from Table 7 of UNI-3714 (UNI 1987), and the masses
18 of the reactor blocks were taken from HAN-65347 (AEC 1957). The isotope activities were divided by the
19 masses to form activity concentrations in units of curies per gram. Then the activity concentrations were
20 compared isotope-by-isotope to determine the worst case.
21
22 The activity concentrations were converted to mass concentrations in units of grams isotope per gram
23 graphite using the specific activities in Section 4.4. The mass concentrations were then used to generate an
24 ORIGEN input file.
25
26 The basis date for the characterization data in UNI-3714 is March 1, 1985. The basis date for this
27 calculation is September 30, 2010. Therefore, the ORIGEN input file was configured for 25.6 years of
28 decay.
29
30 5.1.2 Activated Metal
31
32 A variety of activated metals were disposed in the 618-10 burial grounds, ranging from specialty wires and
33 foils to fuel cladding to reactor components. The exposure levels of the activated metals ranged from low
34 to very high.
35
36 The activated metal component of the weapons-grade fuel waste stream in Section 5.1.4 was used to
37 approximate Hanford activated metal as a whole. The exposure level of weapons-grade fuel is much
38 greater than some of the foils and wires used to monitor flux levels in the 300 area reactors, but it is also
39 much less than some 100 area reactor components. The activated metal in the weapons-grade fuel waste
40 stream includes stainless steel and zirconium, which are expected to be reasonably representative of the
41 range of activated metal compositions. Although a rough approximation at best, a more accurate
42 methodology could not be developed due to inadequate input data.
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1
2 5.1.3 Fuel, High Exposure
3
4 By 1956, all eight of the single-pass reactors were in operation (WHC 1996). The Plutonium Recycle Test
5 Reactor (PRTR) began critical operations in November 1961 (WHC 1992). N Reactor did not start up
6 until 1964 (WHC 1996). Therefore, the reactor fuel in the 618-10 burial ground overwhelmingly consists
7 of single-pass reactor (SPR) fuel, with small amounts of PRTR fuel and no N Reactor fuel.
8
9 By 1960, a significant portion of the Hanford site production capacity was producing high-exposure fuel.

10 For the purposes of this calculation, high-exposure fuel is defined as fuel whose plutonium has a Pu-240
11 content of 12% by weight or more.
12
13 Since characterization data for SPR fuel is not available, characterization data for N reactor fuel was
14 substituted. Characterization data for high-exposure N reactor fuel was taken from OOOOX-CA-N0020
15 (WCH 2010a).
16
17 51.4 Fuel, Weapons Grade
18
19 By 1956, all eight of the single-pass reactors were in operation (WHC 1996). The Plutonium Recycle Test
20 Reactor (PRTR) began critical operations in November 1961 (WHC 1992). N Reactor did not start up
21 until 1964 (WHC 1996). Therefore, the reactor fuel in the 618-10 burial ground overwhelmingly consists
22 of single-pass reactor (SPR) fuel, with small amounts of PRTR fuel and no N Reactor fuel.
23
24 Prior to 1957, fuel from the Hanford site reactors was exclusively irradiated to weapons-grade burnup,
25 which is defined as plutonium with a Pu-240 content of 6% by weight or less. Significant re-design of the
26 fuel was necessary to support increased exposure.
27
28 Since characterization data for SPR fuel is not available, characterization data for N reactor fuel was
29 substituted. Characterization data for weapons-grade N reactor fuel was taken from OOOOX-CA-N0020
30 (WCH 2010a).
31
32 5.1.5 Plutonium, High Exposure
33
34 The high-exposure plutonium waste stream was formed by reprocessing the high-exposure fuel waste
35 stream in Section 5.1.3. The fuel was assumed reprocessed after 0.50 years of decay, which allowed for
36 the accumulation of some additional plutonium from decay of heavier isotopes. The reprocessing step was
37 modeled as 100% efficient at separating plutonium from other activation products, fission products, and
38 actinides.
39
40 5.1.6 Plutonium, Weapons Grade
41
42 The weapons-grade plutonium waste stream was formed by reprocessing the weapons-grade fuel waste
43 stream in Section 5.1.4. The fuel was assumed reprocessed after 0.50 years of decay, which allowed for
44 the accumulation of some additional plutonium from decay of heavier isotopes. The reprocessing step was
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1 modeled as 100% efficient at separating plutonium from other activation products, fission products, and
2 actinides.
3
4 5.1.7 PUREX 1WW
5
6 The PUREX IWW waste stream was developed to approximate first cycle waste from the PUREX
7 reprocessing facility. PUREX 1WW material was used in the 325 and 325A facilities as a feedstock for
8 various isotope separations campaigns. PUREX I WW material contained significant concentrations of
9 activation products and fission products, and residual concentrations of actinides.

10
11 The PUREX I WW waste stream was formed by reprocessing the weapons-grade fuel waste stream in
12 Section 5.1.4. The fuel was assumed reprocessed after 0.5 years of decay. The reprocessing step was
13 modeled as 99.9% efficient at removing uranium, plutonium, and the other actinides. All of the activation
14 products, fission products, and the remaining actinides were directed into the PUREX I WW waste stream.
15
16 5.1.8 Strontium
17
18 The strontium waste stream was developed to approximate efforts to purify Sr-90 for heat source, high-heat
19 isotope segregation, and medical isotope applications. Purified strontium has been produced from PUREX
20 1WW feedstock by the 324, 325, and 325A facilities. Strontium purified from irradiated reactor fuel
21 contains stable Sr-86, Sr-87, and Sr-88, as well as radioactive Sr-89 and Sr-90 in varying proportions
22 depending on the age of the feedstock at the time of separation.
23
24 The strontium waste stream was formed by reprocessing the weapons-grade fuel waste stream in Section

25 5.1.4. The fuel was assumed reprocessed after 0.5 years of decay. The reprocessing step was modeled as
26 100% efficient at removing all isotopes of strontium and yttrium.
27
28 5.1.9 Thorium
29
30 Natural thorium is Th-232 in equilibrium with its decay products. The thorium disposed in the 618-10
31 burial grounds is in the form of residue from manufacture of thorium metal for reactor applications
32 (BuMines 1962). Thorium metal is obtained by chemically extracting thorium from monazite sands,
33 followed by chemical reduction to metallic form. The thorium disposed in the 618-10 burial grounds was

34 further processed by arc melting (BuMines 1962), which removes gaseous radon and volatile radium.
35
36 As shown in Figure 9, daughter isotope activity builds up rapidly after thorium separation, followed by a
37 local minimum, and an equilibrium condition is established after approximately 60 years.
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2
Figure 9. Thorium Decay
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Fio. 9-2. Radioactive decay of Th232 plus Th228 (7 )

The thorium waste stream was formed assuming that thorium ore was processed to extract pure Th-232 and
eliminate the daughter products. After 5 years of decay, the thorium was are melted, eliminating all of the
radon and half of the radium. The thorium was then disposed in the 618-10 burial grounds.

5.1.10 Uranium, Depleted

Characterization data for depleted uranium was taken from DOE-STD-l 136 (DOE 2004). The isotope
abundances in DOE-STD-1 136 were converted to mass fractions using the atomic masses in Section 4.2.

5.1.11 Uranium, Natural

Characterization data for natural uranium was taken from DOE-STD-l 136 (DOE 2004). The isotope
abundances in DOE-STD-l 136 were converted to mass fractions using the atomic masses in Section 4.2.

5.1.12 Summary

The activities per gram calculations for all of the waste streams in the Waste Items database are
summarized in Table 7.

01/10/2011
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3
4
5
6
7
8
9

10
11
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13
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15
16
17
18
19
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21
22
23

Sec 103 2 4 6 104
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Table 7. ActivIties per Gram (September 30, 2010)
Was tream (Ci/g waate)

Isotope Activated Activated Fuel, Fuel, Plutonium, Plutonium, P Strontium Thorium Uranium, Uranium,
Graphite Metal High Exp Wep Grade igh Exp Wep Orade WW Depleted Natural

H-3 2.8061-06 1.077E-07 2.4811-06 9.428E-07 1.302E-05
Be-10 6.199E-12 1.0831-12 4.362E-13 6.025E-12
C-14 2.786E-06 1.604E-06 2.8061-07 1.1291-07 1.559-06
CI-36 2.6091-08
Ca-41 1.180E-07
Co-60 2.142E-09 1.157E-07 1.950E-08 8.139E-09 1.124E-07
Ni-59 1.2421-09 9.6961-08 1.668&E-08 6.823E-09 9.4251-08
Ni-63 1.434E-07 8.277F-06 438E-06 5.824E-07 _.0451-06

Se-79 3.5001-08 1.415E-08 1.955E-07
Kr-85 3.1191-05 1.346E-05 1.859E-04
Sr-90 3376-09 1.092E-11 1.9731-03 8.544-04 1.180-02 1.578E+01
Y-90 3.3771-09 1.093E-11 1.9741-03 8.5461-04 1.181E-02 1.579E+01
Zr-93 3.0321308 1.6361-07 6.8271-08 9.430E-07
Nb-93m 2.677E-08 1.446E-07 6.026E-08 8.3251-07
NW-94 4.328E-10 3.218E-13 8.643E-12 2.1191.2 2.927E-11
Mo-93 1.973E-10 3.455E-1 1 1.3811-11 1.9171-10
Tc-99 9.2101-12 1.169E-06 4.701E-07 6-494E-06
Pd-107 6.1241-09 1.627-09 2.247F-08
Sn-121m 7.848E-08 2.043E-08 7.580E-09 1.047E-07
Sn-126 6.1901-08 2.2441-08 3.100-07
Sb-126 8.667E-09 3.142E-09 4.341E-08
Sb-126m 6,190E08 2.244E-08 3.100-07
1-129 2.539E-09 9.3611-10 1.293E-08
Cs-134 9.094E-1I 1.381E-11 I 1.908E-10
Cs-135 1 3.139E-08 1.2551-08 1.734E-07
Cs-137 1.03113-08 2.579E-03 1.026E-03 1.4181-02

Wash ""n closure
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Wast Stream (Ci/g woste)
Isotope Activated Activated Fuel, Fuel, Plutonium, Plutonium, PUREX StrOntium orim Urnium, Umraim,

Graphite Metal High Exp Wep Gr&& High Exp Woo Grade 1WW Depleted Natual_
Ba-137m 9.755E-09 2.439E-03 9.705E-04 1.341E-02
Sm-151 6.177E-05 3.830E-05 5.291E-04
Eu-152 6.739E-09 7.221E-08 1.135E-08 1.568E-07
Eu-154 1.578E-09 2.770E-06 4.115E-07 5.684E-06
Re-187 1.243E-14 2.107E-15 8.746E-16 1.208E-14
TI-207 8.701E-12 9.938E-12 4.139E-12 2.385E-12 8.584E-12
T1-208 1.263E-10 2225E-11 4.283E-08 1.364F.08 3.073E-13 3.922E-08
Pb-209 1.598E-15
Pb-210 7.848E-13 7.979E-13 4.694E-13 8.386E-14 6.58E-13
Pb-211 8.726E-12 9.966E-12 4.150E-12 2.391E-12 8.608E-12
Pb-212 3.517E-10 6.190E-I1 1.192E-07 3.798E-08 S.553E-13 1.091E-07
Pb-214 2.070E-12 2.117E-12 9.392E-13 2.234E-13 1.75SE-12
Bi-210 7.849E-13 7.980E,13 4.695E-13 8.38SE-14 6.590E-13
Bi-211 8.726E-12 9-966E-12 4.150E-12 2.391E-12 8.608E-12
Bi-212 3.517E-10 6.190E-11 1.192E-07 3.79SE-08 8.553E-13 l.091E-07
Bi-213 1.598F,15
Bi-214 2.070E-12 2.117E-12 I 9.392E-13 2.234E-13 1.755E,12
Po-210 7.849E-13 7.980E-13 4.695E-13 8388E-14 6.590E-13
Po-211 2.789E-14 1.162E-14 6.696E-15 2.410E-14
PO-212 2.253E-10 3.967E-1 I 7,638E-08 2.434E-08 5.480E-13 6.993E-08
Po-213 1.563E-15
Po-214 2.070E-12 2.116E-12 9.391E-13 2.234E,13 1.755E-12
Po-215 8.726E-12 9.966E-12 4.150&12 2.391E-12 8.608E-12
Po-216 3.517E-10 6.190E-11 1.192E-07 3.798E-08 8.553E-13 1.091E-07
Po-218 2.071E-12 2.117E-12 9.395E-13 2.234E-13 1.755E-12
At-217 1.598E-15
Rn-219 8.726E-12 9.966E-12 4.150E-12 2391E-12 8.608E-12
Rn-220 3.517E-10 6.190E-11 1.192E-07 3.798E-08 8.553E-13 I _ 1.091E-07
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Wastteivam (Cg vate)i
Isotope Activated Activated Fuel, Fuel, PluSnu, PlutoniOrnti Thorium Uranium, Uraniul,

Graphite Metal High Exp Wep Grade High Exp Wep Grade WWT Depleted NatM
Rn-222 2.071E-12 2.117E-12 9.395E-13 2.234E-13 1.755E-12
Fr-221 1.598E-15
Fr-223 1.203E-13 1.3731-13 5.720E-14 3,297&14 1.187E-13
Ra-223 8.726E-12 9.9665-12 4.150E-12 2.391E,12 8.608E-12
Ra-224 3.517E-10 6.1901-11 1.192E-07 3.798E-08 8.553E-13 1.091E-07
Ra-225 1.598&15
Ra-226 2.071E-12 2.1171-12 9.395E-13 2.234E-13 1.755E-12
Ra-228 1.093E-07
Ac-225 1.598E-15
Ac-227 8.716E-12 9.947E-12 4.144E-12 2.389E-12 8.599E-12
Ac-228 1.093E-07
Th-227 8.6061-12 9.826E-12 4.093E-12 2.359E-12 8.489E-12
Th-228 3.517E-10 6.190E,11 1.192E-07 3.798E-08 8.551E-13 1.091E-07
Th-229 1.598E-15
Th-230 1.836E-10 1.890E-10 6.195E-10 1.991E-10 4.369E-11 2.006E-I 1.576E-10
Th-231 1.565E-17 1.4811-08 1.754E-08 2.670E-09 2.922E-09 2.423E-10 4.271E-09 1.537E-08
Th-232 1.097E-07
Th-234 3.085E-07 3.090E-07 5.818E-14 6.074E-15 4.269E-09 3.357&307 3.339E-07
Pa-231 1.676-11 1.940E-11 1.586E-12 5.229E-12 4.681E-12 1.685E-11
Pa-233 1.5141-15 2.550E-08 9.361E-09 1.0181-06 2.7341-07 1.2931-010
Pa-234 4.010E-10 4.017E-10 7.5621-17 7.896E-18 5.549E-12 4.364E-10 4.341E-10
Pa-234m 3.08SE-07 3.090E-07 5.818E-14 6.074E-15 4.269E-09 3.357E-07 3.339E-07
U-232 3.423E-10 6.026E-11 1.160E-07 3.697E-08 8.324E-13
U-233 8.4961320 6.672E-12 2.616E-12 8.960E-1 1 2.4061-11 9.440E-14
U-234 3.904E-07 4.032E-07 2.5141-06 8.080E-07 5.571E-09 4.306E-08 3.381E-07
U-235 1.565E-17 I 1.48108 1.75408 2.6701-09 2.922E-09 2.423E-10 4.271E-09 1.537E-08
U-236 5.495E-08 4.147E08 4.0371-08 2.097E-08 5.729F,10
U-237 1.299E-08 1.622E-09 6.262E-06 1.681E-06 2.241E-1 I
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Waste Siream (C/g waste)
Isotope Activated Activated Fuel, Fuel, Plutonium, Plutonium, PUREX Stronti ianiu, U 8&Naturaln,

Graphite Metal High Exp Wep Grade Hhx IWW Dp ___d NSrtrhi
U-238 3.085E-07 3.090E.07 5.818F,14 6.074E-15 4.269E-09 3.357E-07 3,339E-07
U-240 2.1201-20 3.606E-22 1.0221317 3.737E,19 4.981E-24
Np-237 1.514E-15 2.550E-0 9.361E-09 1.018E-06 2.734E.07 1.293_10
Np-238 I 2.069E-10 5.431E-12 7.502E-14
Np-239 2.409E-08 4.196E-10 5.797E-12
Np-240m 2.1201320 3.606E-22 1.022E-17 3.737E-19 4,981E24
Pu-238 2.942E-05 4.355E-06 1.402E-02 4.507E-03 6.016E-08
Pu-239 6.205E-10 1.095E-04 5.577E-05 5.280E-02 5.779E-02 7.704E-07
Pu-240 5.499E-05 1.329E-05 2.651-02 1.378E-02 1.836E-07
Pu-241 5.292E-04 6.612E-05 2.552E.01 6.853E-02 9.134E-07
PU-242 1.516E-08 7.365E-10 7.311E-06 7.632E-07 1.017E-11
Am-241 1.788E-10 1,869E-04 2.3191-05 8.691E-02 2.334E-02 3.204E-07
Am-242 4.117E-08 I1081E-09 1.493E-1 I
Am-242m 4.138E-0 L086E-09 1.5001-11
Am-243 2.409E-08 4.196E-10 5.797E-12
Qn-242 3.40508 8.938E-10 1.2351-lI_
Cm-243 4.177E-09 2.927E-11 4.044E-13
Cr-244 6.288E-08 3.982E-10 5.500E-12
Cm-245 8.631E-12 2.171E-14 2.999E-16
Cm-246 2.408E-13 _

I
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2 5.2 Photons per Gram Calculations
3
4 Photons per gram calculations consisted of determining the rate and energy spectrum of photons emitted by
5 the radioactive materials in the waste items. Photons per gram calculations were performed to support the
6 dose rate to waste mass calculations in Section 6.0. Version 2.2 of ORIGEN (ORNL 1980) was used for
7 all photons per gram calculations.
8
9 The photon rate and spectrum are dependent on the waste stream, waste age, and chemical composition.

10 Separate photons per gram calculations were performed for each unique combination of waste stream and
11 waste age using standardized assumptions for chemical composition.
12
13 The instruments used to measure photon dose rate are slightly sensitive to neutron radiation. However, the
14 neutron contribution to measured dose rate is negligible for all waste streams, and was ignored.
15
16 The steps in the photons per gram calculations are described in the following sections.
17
18 5.2.1 Waste Stream
19
20 The characterization data associated with the activated graphite waste stream was insufficient to support
21 photons per gram calculations. Consequently, no photon rate or spectrum data was generated, and the
22 activated graphite waste stream was administratively restricted to use with waste entries.
23
24 The thorium, uranium, and plutonium waste streams have very little dose rate. Although photon rate and
25 spectra were developed for these waste streams, they are only appropriate to use for dose rate to waste mass
26 calculations when there is little or no fission product contamination.
27
28 5.2.2 Waste Age
29
30 In general, the waste age could not be determined during the reference review phase for any of the waste
31 items. Instead, a set of standard waste ages were adopted. For most waste streams, use of a longer waste
32 age is conservative for dose rate to waste mass calculations.
33
34 While the 618-10 burial ground was in operation, Hanford reactor fuel was typically allowed to decay for
35 approximately 90 to 180 days prior to reprocessing. It is considered likely that the fuel dissolved for
36 research was processed using roughly the same decay time to more closely simulate the conditions in the
37 production-scale reprocessing plants. For example, dissolution records for one research campaign in 1954
38 had fuel age values that ranged from 77 days to 127 days at the time of dissolution (GE 1954a).
39
40 Other research activities, particularly metallographic examination at the 327 Facility, utilized fuel that had
41 been discharged much more recently. For example, one metallographic campaign in 1954 examined fuel
42 that had been discharged for approximately two months (GE 1954b).
43
44 A waste age of 5.0 years was used for the thorium waste stream as described in Section 5.1.9. Waste ages
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1 of 0.25 and 0.50 years were adopted for fuel-related waste. A waste age of 0.5 years was adopted for all
2 other waste streams. These waste ages were considered long enough to be conservative, but short enough
3 to avoid excessive over-conservatism.
4
5 5.2.3 Chemical Composition
6
7 The photon rate and spectrum generated by bremsstrahlung processes are dependent on the chemical
8 composition of the material. ORIGEN (ORNL 1980) only has photon libraries for water, uranium oxide,
9 and no bremsstrahlung. The water library produces dose rates approximately 15% below the uranium

10 oxide library, which is conservative for dose rate to waste mass calculations. The ORIGEN photon library
11 for water was used for all waste streams except for strontium without bremsstrahlung.
12
13 For mode E cases, MCNP automatically calculates the bremsstrahlung photons associated with beta
14 particle deceleration, but does not account for photons from internal bremsstrahlung and other processes
15 that are included in ORIGEN photon spectra. To avoid double-counting photons flm. beta particle
16 deceleration, the strontium waste stream was also nm with the no bremsstrahlung library for use with split
17 photon and electron modeling.
18
19 5.2.4 Results
20
21 The ORIGEN input files in Section 5.1 were also designed to perform photons per gram calculations.
22 Separate ORIGEN input files were constructed for each waste stream as described in Section 5.2.1. The
23 waste age from Section 5.2.2 was included among the decay times. The ORIGEN inpUt files were
24 executed using the photon library for water, except for the strontium, no bremsstrahlung case as described
25 in Section 5.2.3. The results are summarized in Table 8.
26
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Table . Photons per Gram

Mean Waste Strea Xphotons/5c/g waste)
Enry Actiatd Fuel, Fuel, Fuel, Fuel, Plutnin1  Plutonium,

(MeV) Metal High Exp, High Exp, Wep Grade, Wep Grade, High E W G0.25 Y 0.50 Y 025 Y 0.50 Y
.OOE-02 7.560E+06 1.025E+09 6.024E+08 6.289E+08 3.2030E+08 3.841 E+08 2.390E+08

2.50E-02 3.798E+07 4.688E+08 2.016E+08 3.008E+08 1.0770E+08 0.000E+00 0.000E+00
3.75E02 1.929E+06 1.214E+09 6.599E+08 7.758E+08 3.5090E+08 4.738E+05 2.466E+05
.7502 1416E+06 1.971E+08 1.231E408 1.158E+08 6.3720E+07 7.620E+05 6.331E+05

S.50E.02 1.038E+05 2.521E+08 1.778E+08 1.385E+08 9.OlIOE+07 1.091E+05 6.712E+04
1.25E-01 1.821E+06 2.141E+09 7.733E+08 1.584E+09 4.5990E+08 2.227E+05 2.106E+05
2.25E-01 1.542E+06 1.492E+08 8.376E+07 8.880E+07 4.2910E+07 3.241 E+04 2.927E+04
3.75E01 4.353E+06 l.462E+08 6.322E+07 9.462E+07 2.8990E+07 1.248E+05 1.366E+05
5.75E-01 8.185E+06 3.574E+09 1.427E+09 2.122E+09 6.5760E+08 4.783E+03 5.128E+03
8.50E-01 6.227E+08 1.472E+10 6.198E+09 1.052E+10 4.4970E+09 1.016E+03 6.909E+02
1.25E+00 7.389E+06 9.109E+07 6.083E+07 4.045E+07 2.3980E+07 1191E+02 6.031 E+01
1.75E+00 2.004E+04 1.448E+08 5.846E+06 1.364E+08 2.6150E+06 5.240E+01 2.729E+01
2.25E+00 1.240E+02 4.707E+07 3.558E+07 2.408E+07 1.7620E+07 3.012E+01 1.562E+01
2.75E+00 1788E-01 5.516E+06 2.552E+05 5.186E+06 1.0950E+05 1.7366+01 8.965E+00
3.50E+00 L090E-19 7.857E+04 3.007E+04 5.333E+04 9.9010E+03 l.541E+01 7.922E+00
5.OOE+00 3.245E-20 6.162E-02 4.725E-02 4.798E-03 4.5250E-03 6.535E+00 3.336E+00
7.OOE+00 2.106E-21 7.060E-03 5.410E-03 5.447E-04 5.1330E-04 7.427E-01 3.76SE-01
9.50E+00 1.332E-22 8.127E-04 6.224E-04 6.220E.05 5.8580E05 8.481 E-02 4.280E-02
Total 6.949E+08 2.418E+10 1.041E+l0 1.658E+10 6.664E+09 3.859E+08 2.403E+08

I
2

3
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Table 8 (cont). Photons per Gram
Mean WaswS&tream/
Eney PUREX Strontium sNo rum um Uranium, Urani__,
(MSr) iWW No Bran Depleted Naa

L.OO02 4.421E+09 1.305E+12 3.326E+08 1.630E+03 3.995E+03 5,709E+03
2.50E-02 1.488E+09 2.794E+11 0.000E+00 1.374E+01 1.457E+02 2.075E+02
3.75E-02 4.847E+09 1.844E+1 I 0.000E+00 1.980E+01 7.987E+01 8023E+01
5.75E-02 8.800E+08 2.686E+11 0.000E+00 2.767E+0I 6.636E+02 6.744E+02
8.50-02 1.245E+09 1.650E+11 0.000E+00 4,019E+02 9.178E+02 9.825E+02
1.25E-01 6.353E+09 1.087E+11 0.000E+00 1.731E+01 1.199E+02 1.893E+02
2.25E-01 5.927E+08 I.476E+11 0.0O0+00 6.865E+02 1.718E+02 3.961E+02
3.75E-01 4.004E+08 6.314E+10 0.000E+00 3.186E+02 3.593E401 3.631E+01
5.735-01 9.085E+09 2.985E+10 0.000E+00 4.853E+02 2.985E+01 2.973E+01
8.50E-01 6.212E+10 9.537E+09 2.296E+09 1.340E+03 7100E+01 7.063E+01
1.25E+00 3.313E+08 6.938E+10 6.812E+10 8.899E+01 6.708E+01 6673E401
1.75E+00 3.612E407 6.534E+07 0.000E+00 1.715E+02 1.143E+01 1.137E+01
2.25E+00 2.434E+08 1.562E+04 0.000E+00 3.570E-06 3472E-03 3,460E-03
2.75E+00 l.513E+06 0.OOOE+00 0.000E+00 3.199E+02 1.999-03 1.992-03
3.50E+00 1.368E+05 0.000E+00 0.000E+00 1.292E-06 1.788E-03 1.781E-03
5.00E+00 6.250-05 0.000E+00 0.000E+00 3.846E-07 7.687E-04 7.654E-04
7.00E+00 7.090E8-6 O.OOOE+00 0.000E+00 2.496E-08 8.854-05 8.813E-05
9.50E+00 8.092-07 0.000E+00 0.000E+00 1.5788-09 1.018E-05 1.013E-05
Total 9.204E+10 2.631E+12 7.075E+10 5.521E+03 6.309E+03 8.454E+03

1
2

3
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1
2 5.3 Betas per Gram Calculations
3
4 Betas per gram calculations consisted of determining the rate and energy spectrum of beta particles emitted
5 by the radioactive materials in the waste items. Beta radiation was conservatively treated as gamma
6 radiation for all waste streams except strontium, where the level of conservatism associated with this
7 approach was found to be unacceptably high. Therefore, betas per gram calculations were only performed
8 for the strontium waste stream. Since ORIGEN does not calculate beta rates and energy spectra, all
9 calculations were performed by hand.

The activities per gram calculations described in Section 5.1 were repeated for the strontium waste stream
using a waste age of 0.5 years. The activity per gram values were then multiplied by the branching ratio
for beta decay for each isotope, and converted to total beta emission rates. The beta emission rates were
then divided by the total beta emission rate to determine the emission probability of each isotope. The
results are summarized in Table 9.

Table 9. Beta Rates
Activity Beta Decay Beta Rate

(Ci/g waste) Branching Ratio (0/sec/g waste)
Sr-89 3.881E+02 1.000E+00 1.436E+13 0.343
Sr-90 5.351E+01 1.000E+00 1.980E+12 0.047
Y-89m 3.977E-23 O.OOOE+00 0.000E+00 0.000
Y-90 5.352E+01 1.000E+00 1.980E+12 0.047
Y-91 6-373E+02 1.000E+00 2.358E+13 0.563
Total 1.132E+03 4.190E+13 1.000

A beta spectrum for each isotope in Table 9 was downloaded from the Table of Radioactive Isotopes
website. These spectra utilized a bin width of only I eV, which resulted in inconveniently large tables for
input into the MCNP models. Therefore the spectra were collapsed into 50 eV bin widths while preserving
the total energy rate. The results are summarized in Table 10.

Table 10. Beta Spectra
E. Probability

(MeV) Sr-89 Sr-90 Y-90 Y-91
2.500E-02 3.719E-02 1.416E-01 1.790E-02 3.648E-02
7.500E-02 3.900E-02 1.369E-01 1.931E-02 3.808E-02
1.250E-01 4.130E-02 1.336E-01 2.109E-02 4.015E-02
1.750E-01 4.328E-02 1.290E-01 2.280E-02 4.190E-02
2.250E-01 4.484E-02 1.214E-01 2.436E-02 4.326E-02
2.750E-01 4.598E-02 1.096E-01 2.575E-02 4.429E-02
3.250E-01 4.677E-02 9.262E-02 2.696E-02 4.503E-02
3.750E-01 4.723E-02 7.046E-02 2.800E-02 4.553E-02
4.250E-01 4.742E-02 4.476E-02 2.889E-02 4.577E-02

10
11
12
13
14
15
16
17

18
19
20
21
22
23
24
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Probability
(MaV) Sr-89 Sr-90 Y-90 Y-91

4.750E-1 4.735E-02 1.967E-02 2.962E-02 4.578E-02
5.250E-01 4.707E-02 2.896E-03 3.022E-02 4.558E-02
5.750E-01 4.657E-02 3.069E-02 4.518E-02
6.250E-01 4.587E-02 3.104E-02 4.459E-02
6.750E-01 4.494E-02 3.129E-02 4.380E-02
7.250E-01 4.379E-02 3.143E-02 4.282E-02
7.750E-01 4.238E-02 3.147E-02 4.161E-02
8.250E-01 4.068E-02 3.146E-02 4.017E-02
8.750E-01 3.868EM2 3.136E-02 3.846E-02
9.250E-01 3.636E-02 3.117E-02 3.647E-02
9.750E-01 3.368E-02 3.092E-02 3.417E-02
1.025E+00 3.064E-02 3.060E-02 3.157E-02
1.075E+00 2.727E-02 3.021E-02 2.863E-02
1.125E+00 2.359E-02 2.973E-02 2.540E-02
1.175E+00 1.967E-02 2.919E-02 2.190E-02
1.225E+00 1.561E-02 2.855E02 1.820E-02
1.275E+00 1.155E-02 2.783E-02 1.439E-02
1.325E+00 7.683E-03 2.702E-02 1.061E-02
1.375E+00 4.277E-03 2.611E-02 7.033E-03
1.425E+00 1.652E-03 2.508E-02 3.898E-03
1.475E+00 2.139E-04 2.395E-02 1.497E-03
1.525E400 2.226E-02 1.911E-04
1.575E+00 2.137E-02
1.625E+00 1.990E-02
1.675E+00 1.832E-02
1.725E+00 1.664E-02
1.775E+00 1.487E-02
1.825E+00 1.303E-02
1.875E+00 1.1 15E-02
1.925E+00 9.248E-03
1.975E+00 7.370E-03
2.025E+00 5.564E-03
2.075E+00 3.886E-03
2.125E+00 2.406E-03
2.175E+00 1.206E-03
2.225E+00 3.772E-04
2.275E+00 2.377E-05

I
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1
2 6.0 Dose Rate to Waste Mass Calculations
3
4 Converting dose rate measurements to waste mass values entails dividing the dose rate measurements by
5 scenario-specific conversion factors. Developing the required conversion factors entails determining the
6 photon rate and spectrum emitted from one gram of a radioactive material, propagating the photons
7 through any shielding materials between the waste and the dose rate instrument, and simulating the
8 response of the dose rate instrument to the photons that penetrate the shielding materials.
9

10 Dose rate per gram conversion factors were calculated using version 5 of the MCNP code (LANL 2005).
11 Multiplying the dose rate measurements by the appropriate conversion factors was performed using a
12 modified version of the Waste Items database. The steps in the dose rate to waste mass calculations
13 process are discussed in the following sections.
14
15 6.1 Material Compositions
16
17 Material compositions were used to construct MCNP models of the different dose rate scenarios in the
18 Waste Items database. MCNP material compositions were taken from PNNL-1 5870 (PNNL 2006). Most
19 of the materials were used without modification. Modifications to the material compositions in PNNL-
20 15870 are discussed in the following sections.
21
22 6.1.1 Air
23
24 The Roentgen is currently defined as a deposition of charge by ionizing radiation of either sign of 2.58E-
25 04 coulombs per kilogram in dry air at standard temperature and pressure. Historically, the Roentgen was
26 defined as the deposition of one electrostatic unit of charge of either sign by ionizing radiation in a cubic
27 centimeter of dry air at standard temperature and pressure. These two definitions of the Roentgen imply an
28 air density given by the equation below.
29

30 3.335641.103 C J kg =.290.10-3 -
cm3 2.58-10-4 C) cm3

31
32 To ensure consistency with the tally conversion factor in Section 6.2, the air density above was used
33 instead of the air density in PNL-15870.
34
35 6.1.2 Debris
36
37 The debris material was intended to represent the waste generated by operations in a contamination area.
38 This waste typically consists of wood, paper, plastic, rubber, and metal.
39
40 The five constituents of debris were assumed present in approximately equal proportions. Polyethylene
41 was used to represent generic plastics. Since PNNL-15870 does not have a material composition for
42 paper, the composition of wood was used for both. The composition of the debris material is summarized
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1 in Table 11.

Table 11. Debris Composition
PNNL-15870 Material (weight fraction)

Element Wood Polyethylene Rubber, Steel,
Natural Carbon

H 0.023156 0.028743 0.023674 0.075573
C 0.193067 0.171257 0.176326 0.001000 0.541650
0 0.183778 0.183778
Fe _ 0.1990001 0.199000

The density of the debris material was set to 0.28 grams per cubic centimeter, based on an average of
several thousand container of debris waste stored in the Hanford Central Waste Complex (CWC) in 2003
(Figure 10).

Figure 10. Debris Waste

Josephson, Walter (Richland)

From: Nester, Dean E [DeanENester@RL.gov]
Sent: Tuesday. April20. 2010 3:02 PM
To: Josephson. Walter S; Josephson, Walter (RicNand)
Cc: Nester. Dean E
Subject: Bulk Density for Debris Uke Waste

Walt,
Below Is the calculation table I used back on 2003 to calculate the average bulk density for MLLW debris type
waste that was stored at the CWC at the time. For the 1564m3, 800m3 was contained In drums and 764m3
contained In various sized boxes. The cardboard boxes that Hanford used were 1.5ft(w) x 1.5ft{I) x 2ft(h) In size

(4.Mft3).

bWstaVd&M 11564]

Dean

6.1.3 Gunk

The gunk material was intended to represent the fines generated by abrasive sawing of metallic uranium
fuel elements. These fines consist of approximately 50% uranium and 50% silicon carbide abrasive, and
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1 the composite material has a density of 4.7 grams per cubic centimeter (GE 1959). Using the elemental
2 masses in Table 5 and the material densities in Table 6, the mass fractions of the constituent elements are
3 given by:
4

C 50%/6-3.2 g/mL 12.010736 g/mol m 0.043374
.50%18.9 g/mL+ 50%-3.2 g/mL) 28.085413 g/mol+12.010736 g/mol)

5 Si 50%.3.2 g/mL 28.085413 g/mol =0.101423
50%-.18.9 g/mL +50% -3.2 /mL) 28.085413 g/mo + 12.010736 g/Mol)

U 50%-18.9 g/mL J=0.855204
50%-e 18.9 g/mL +50% -3.2 g/iL)

6
7 6.1.4 Soil
8
9 Since PNNL-1 5870 does not include a soil composition, the soil material was assumed to have the same

10 composition as granite, but with a density of 1.46 grams per cubic centimeter (ANS 1992).
11
12 6.2 Tally Conversion Factor
13
14 Tally conversion factors are utilized to convert MCNP tallies to dosimetric quantities of interest.
15 Conversion factors for different MCNP tally types are developed in the following sections.
16
17 6.2.1 Fluence Tallies
18
19 Standard MCNP tallies calculate the average particle fluence over a cell, over a surface, or at a point, and
20 are reported in units of particle fluence, or particles per square centimeter per particle history. Particle
21 fluence may be converted to other quantities of interest using conversion factors and reaction cross-
22 sections. In MCNP, fluence tallies are multiplied by conversion factors and cross-sections using the WGT
23 parameter or the FM card.
24
25 A fluence tally (1) may be multiplied by the number of particle histories per unit time to convert from a per
26 history basis to a per unit time basis. This may be done using the FM card, or by starting each particle with
27 a weight value (WGT) equal to the particle rate per unit time. It is convenient to use the WGT parameter
28 for this conversion because it is problem dependent, while most other conversion factors are problem
29 independent.
30

31 T.WGT= Particles (histories) Particles
CM 2.history) sec CM 2 .-sec

32
33 A fluence tally may be multiplied by the energy-dependent total reaction cross-section () to convert to
34 total reaction rate. Cross-sections in MCNP are microscopic quantities, and are recorded in units of barns.
35 To obtain the macroscopic reaction rate in a material, the fluence tally must also be multiplied by the atom
36 density of the material (p.). In MCNP, atom densities are expressed in units of bam centimeters to
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1 simplify the multiplication.
2

3 T -WGT -al -p. particles histories-(b)- (atoms) reactions
cm2-history sec b -cm 3 -sec

4
5 A reaction rate may be multiplied by the energy-dependent heating cross-section (a,) to convert to energy
6 absorbed. Heating cross-sections are stored in units of MeV per collision. Since dosimetric quantities are
7 stated in terms of energy absorbed per gram of materia, the reaction rate may also be divided by the mass
8 density (pm) of the material in grams per cubic centimeter.
9

10 T-WGT-a, -s - p X particles (histories -(b) MeV atoms ' V

(PM C112 .-bistory sec coMisi eou b9m g-sec

12 The energy absorbed may be converted to Roentgen (R) if air is the absorbing material. The energy
13 absorbed may be divided by the energy required to produce an ion pair in air (W) to convert to charge
14 deposited. The charge deposited may be multiplied by the definition of a Roentgen to convert to exposure
15 in units of Roentgen. The time unit may also be converted to the more conventional hours. The values for
16 W and R were taken from Table 3.
17

(MeV cm2 e ).(10 eV1.L602176487-10 9 C
18 T-WGT.-o -h( R g- ) t33.8eV) MeV e R

PM -W R )1000g .(3600sec)h
2.58-10-4 C/kg( k )( hr r

19
20 In the above equation, T is calculated by MCNP, WGT is supplied in the SDEF card, and the cross-
21 sections are applied using the -5 and -6 reactions on the FM card. Therefore, the fluence tallies calculated
22 by MCNP with an FM card constant of 1 are in the following units.
23

24 T.WGTQ -a particles ).histories -(b)- MeV (MeV)( _b
(cm 2 .history sec )' collision) see ) cm2)

25
26 The remaining quantities constitute the constant C needed for the FM card to complete the conversion to
27 Roentgen per hour.
28

29 C= Pa
Pm .W

30
31 The quantity (pm/p.) is simply the Avogadro constant divided by the formula mass of the material in
32 question and converted to the appropriate units. The formula mass of the material may be calculated from
33 the composition and density of the material, and the associated elemental masses. The formula mass
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1 calculation for air is shown in Table 12. The composition and density of air were taken from Section 6.1,
2 and the elemental masses were taken from Table 5.
3
4 Table 12. Formula Mass of Air

Air Composition Element Mass Formula Mass
Element Mass Fraction (g/mol) (g/mol)

C 0.000124 12.010736 0.001489
N 0.755268 14.006743 10.578845
0 0.231781 15.999405 3.708358
Ar 0.012827 39.947677 0.512409
Total 1.000000 14.801101

5
6 Since atom densities in MCNP stated are in units of atoms per barn centimeter, and mass densities in
7 MCNP are stated in units of grams per cubic centimeter, the quantity (p./p.) must be stated in units of
8 square centimeters per barn gram and not simply inverse grams. The conversion factor necessary to
9 calculate exposure in units of Roentgen per hour from a fluence tally is given by:
10

I I_= 6.02214179-102 atoms mol 10~1 cm2 4.069-10-2 2

PM mol 14.801101g) b b-g

12

(4.069-10-2 - 1000g

J C b-g kg 33.8eV MeV . 2.910- ( c
13 C- ( . 2 7 s.1041C R- = =2.691.16 ScBmJ

(1.602176487- R C R3600 sec MeV b hr

e 2.58-10-4 C/kg hr
14
15 6.2.2 Energy Deposition Tallies
16
17 Gamma rays propagating through a medium undergo tens of interactions before being completely
18 absorbed, and as a result MCNP is able to treat each interaction in detail. Electrons, on the other hand,
19 undergo tens of thousands of interactions before being absorbed. Therefore MCNP is not able to treat each
20 interaction in detail, and instead must use a number of approximations. These approximations require the
21 use of a different type of tally, called the energy deposition tally, for beta particle modeling.
22
23 An energy deposition tally tracks the energy entering and leaving a cell, and uses the difference to calculate
24 the average energy deposited in a cell per history in MeV. Deposited energy may be converted to other
25 dosimetric quantities of interest using conversion factors.
26
27 An energy deposition tally (T) may be multiplied by the number of particle histories per unit time to
28 convert from a per history basis to a per unit time basis. Since the FM card cannot be used with energy
29 deposition tallies, this conversion may only be done using the WGT parameter.
30
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1 T -WGT= MeY histories - MeV
history) sec ) sec

2
3 The energy absorbed may be converted to Roentgen (R) if air is the absorbing materiaL The energy
4 absorbed may be divided by the energy required to produce an ion pair in air (W) to convert to charge
5 deposited. The charge deposited may be multiplied by the definition of a Roentgen to convert to exposure
6 in units of Roentgen. The time unit may also be converted to the more conventional hours. The values for
7 W and R were taken from Table 3.
8

(MeV). e 106 eV (L602176487.10'" C

9 TWGTsec ) (33.8eV) MeV C) = -_(gair)
W) R (1000g) 3600sem) hr)

2.58-10~4 C/kg) kg )hhr )

10
11 Note that the energy deposition tally must also be divided by the mass of air in the cell, which is problem
12 dependent. The problem-independent part of the conversion factor is given by:
13

e )4 10 6eV ).1.602176487-10-9 C

14 C- 33.8 eV) MeV e )=6.61410- (c -(gair)
R {)'(1000 g( 10 3600sec) MV

2.58-10~4 C/kg) k1i hr

15
16 6.3 Waste Containers
17
18 A wide range of containers were used to package waste during the period of 618-10 operations. The
19 different waste containers are discussed in the following sections.
20
21 6.3.1 Cardboard Containers
22
23 Cardboard cylinders and boxes of various sizes were used extensively at the 300 Area laboratories to
24 package waste. Within hot cells, the most commonly used container was a one quart cardboard cylinder,
25 commonly called an ice cream carton. The ice cream carton had a thin-walled steel sleeve available to
26 reduce beta radiation from the waste. The shielded configuration was commonly called a shielded carton
27 or shielded ice cream carton.
28
29 The cardboard boxes used were larger, ranging in size up to 18 inches by 18 inches by 24 inches tall. The
30 boxes were commonly called cartons, waste cartons, or cardboard boxes. The cardboard boxes had a 0.5
31 inch steel shielded box available to reduce both beta and gamma radiation from the waste (GE 1951, p.
32 51). The shielded configuration was commonly called a dry waste box.
33
34 Since dose rate to activity modeling is not significantly affected by container size for un-shielded, low-
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1 density items, the range of cardboard containers was condensed into one small carton and one large carton
2 in the Waste Items database. The small carton was modeled as a one quart cylinder, and the large carton
3 was modeled as an 18" by 18" by 24" box. A shielded configuration was also modeled for each size of
4 carton.
5
6 In cases where it was not possible to determine the size of the cardboard container used, a default container
7 was assigned based on the waste generation process. Waste specifically from a hot cell was assigned the
8 small carton. All other wastes were assigned the large carton.
9

10 6.3.2 327 Cut-Off Cell Components
11
12 The mission of the 327 Facility was to perform metallurgical research to support the Hanford production
13 reactors. Metallurgical research typically included abrasively cutting samples from irradiated reactor fuel
14 and other components, and preparing samples for microscopy, hardness testing, and other analyses.
15
16 The fines generated by cutting operations were filtered from the water used for cooling and lubrication,
17 and segregated for disposal as solid waste. The filtration system went through a series of evolutionary
18 changes through the years as the staff at the 327 Facility struggled to increase both the efficiency of the
19 filtration line and the throughput from cutting operations. The different generations of filter systems are
20 shown in Figure 11.
21
22 When the 327 facility began operations in June 1953, there was no cut-off box present. Instead, cutting
23 operations were conducted at the 111-B laboratory. The cut-off box at 111-B was initially used for
24 irradiated fuel in April 1952 and use was discontinued in October 1953 (HW-29781). While this cut-off
25 box was in use, a cut-off box for use in 327 was being designed and constructed.
26
27 The initial design of the 327 cut-off box featured a gravity drain line with a gravimetric sludge separator to
28 remove particulates (HW-29128). Prior to hot operations, a cotton filter was added as a back-up to
29 gravimetric sludge separator and the gravity drain was replaced by a pump on the downstream side of the
30 separator (HW-30896). The cut-off box in 327 began hot operations using the first generation filtration
31 system in April 1954 (HW-31734).
32
33 After just a few months of operation, it became clear that elimination of the water recirculation feature
34 would be necessary to control personnel dose (HW-32317-DEL). In the second generation filtration
35 system, waste water was directed to the Radioactive Liquid Waste System (RLWS). The 327 cut-off box
36 was redesigned again in 1957, however the filtration system was essentially unchanged (HW-36125).
37
38 The third generation system included redesigned components, another filtration stage, and a change of
39 filter media to Pyrex glass wool. The gravimetric sludge separator was redesigned to include a central
40 sedimentation chamber, followed by an annular region packed with Pyrex glass wool. The first filter was
41 similar in size to the sludge separator, but did not have a sedimentation chamber. The second filter was
42 smaller in diameter than the first (HW-61917). The deployment date of the third generation filtration
43 system is uncertain.
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1
2 Figure 11.327 Cut-Off Cell Filtration Systems

3
4
5 Despite the modifications, the perfornance of the filtration system was still not adequate, and the fines
6 from the 327 cut-off cell continued to represent the majority source of radioactivity in the RLWS. In
7 conjunction with the design of an improved cut-off cell, a fourth generation filtration system was designed
8 using a Cuno Micro-Klean filter followed by a wool felt filter (HW-61 917).
9
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1 The terms "gunk catcher," "waste catcher," and "waste trap" were commonly applied to the gravimetric
2 sludge separators, and the generic term "filter" was commonly used to describe the filter components. The
3 different sludge separator designs and first filters were all approximately 2 % inches in diameter and 3 %
4 inches tall (HW-61917). The second filters were smaller in diameter.
5
6 Since the different gunk catcher and filter designs contained the same types of waste materials, and were of
7 approximately the same size, all 327 Facility cut-off cell filtration components were called gunk catchers in
8 the Waste Items database. Gunk catchers were modeled as a cylinder 2 % inches in diameter and 3 2
9 inches tall.

10
11 6.3.3 Casks
12
13 Shielded casks were used extensively at the 300 Area laboratories to move highly radioactive materials
14 within a facility, between facilities, and to disposal. Some of the cask designs are documented in GE 1959,
15 GE 1968, and FH 1997.
16
17 Because of the significant shielding involved, it is particularly important in dose rate to activity modeling
18 to use accurate cask information. Therefore, every attempt was made to determine and record the cask
19 design in the Waste Items database. In cases where it was not possible to determine the cask design used, a
20 default cask was assigned based on the facility and date of waste generation.
21
22 The original design of the 327 Facility provided a one-ton cask (6 inches of lead) and a 1/2 ton cask (4
23 inches of lead) for moving materials within the facility. Although additional casks were later added to the
24 inventory for specialized waste transfers, the one ton and % ton casks remained in regular use throughout
25 the period of 618-10 operations. In late 1955, the smaller and lighter double-bore cask (2.5 inches of lead)
26 was added to the 327 Facility cask fleet. The double bore cask was used extensively for situations with
27 reduced shielding requirements, such as waste handling. Un-specified casks within the 327 facility were
28 assumed to be the V2 ton cask prior to 1956, and the double bore cask from 1956 onward.
29
30 Originally, high-activity waste items from the 327 Facility were shipped to the burial grounds in a lead
31 cave mounted in the back of a pick-up truck. By mid-1959, the cave was replaced by the milk pail cask
32 and Gatling gun cask, along with a specialized trailer for waste disposal shipments. Since no design
33 information on the lead cave could be located, it was assumed to offer approximately equivalent shielding
34 to the A ton cask. Therefore, un-specified casks for waste shipments from the 327 Facility were assumed
35 to be the % ton cask.
36
37 The original design of the 325 Facility provided a series of three inter-fitting shielded sample carriers. The
38 smallest one was commonly called a piglet, while the larger ones were called casks, pigs, and a host of
39 other names. Each layer could be used alone, or in conjunction with one or more of the smaller inter-
40 fitting sample carriers. For conservatism, un-specified casks from the 325 facility were assigned a
41 combination of the first two sample carriers.
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1
2 6.3A Plywood Containers
3
4 Single-use plywood boxes of various sizes were used extensively at the 300 Area laboratories for waste
5 disposal. It is generally not possible to determine the size of the plywood box used. Therefore, the range
6 of plywood boxes was condensed into one size in the Waste Items database. The plywood box was
7 modeled as a 48" by 48" by 96" hexahedron.
8
9 6.3.5 Sample Containers

10
11 Small containers of metal, glass, and plastic were used extensively at the 300 Area laboratories to hold
12 samples. These containers went by names too numerous to mention.
13
14 Since dose rate to activity modeling is not significantly affected by container size for un-shielded, low-
15 density items, the range of sample containers was condensed into pint, quart, and gallon sized metal cans in
16 the Waste Items database. In cases where it was not possible to determine the size of the container, the
17 quart can was used due to the prevalence of one liter sample containers.
18
19 6.3.6 Drum Containers
20
21 Steel drums were used extensively at the 300 Area laboratories for waste disposal. Smaller 30-gallon
22 drums were used to dispose of uranium and thorium, both in the form of metal shavings in oil and oxide
23 powder. Larger 55-gallon drums were used unshielded, shielded with concrete, shielded with concrete and
24 one inch of lead, and shielded with concrete and two inches of lead. The installed shielding was
25 occasionally supplemented by lead sheets when necessary.
26
27 The types of materials shipped in 30-gallon drums typically did not generate an appreciable dose rate, and
28 were handled as waste entries. Therefore, for dose rate to activity modeling, all drums in the Waste Items
29 database were considered to be 55-gallon drums.
30
31 6.3.7 Dump Truck
32
33 A number of references cover disposal of contaminated soil in a dump truck. No information was given on
34 the size of the dump truck. Therefore, the dump truck was assumed to be a relatively standard sized truck
35 with a bed of approximately 14 cubic yards (12' x 8' x 4'), and a nominal load of 10 cubic yards (12' x 8'
36 x 3').
37
38 6.3.8 Load Lugger
39
40 Cardboard boxes, shielded drums, and loose trash were often transported to disposal using several different
41 designs of load luggers. A medium-sized load lugger was approximately a 6 foot cube. Since it was rarely
42 possible to determine the actual size of the load luggers being used, all load luggers were assumed to be a 6
43 foot cube in the Waste Items database.
44
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Table 13. Waste Containers
External Internal Shielding Reference

Name Synonm Dimensions Dimensions Material
Box, Plywood Waste Box 48" x 48" x 96" 46.5"x 46.5" x 94.5" 0.75" Wood FH 1997, p. C-2
Bucket, 5 Gal Bucket 11.1" OD x 14.5" 11.1" OD x 14.5" None U.S. Plastics website
Can, Pint 3.4" OD x 3.9" 3.4" OD x 3.9" None
Can, Quart Various 4.3" OD x 4.9" 4.3" OD x 4.9" None Freund website
Can, Gallon 6.6" OD x 7.5" 6.6" OD x 7.5" None
Carton, Small Ice Cream Carton 3.5" OD x 6" 3.5" OD x 6" None GE 1951, p. 56
Carton, Small, Shielded Shielded Carton 4" OD x 6.125" 3.5" OD x 6" 3/32" Steel GE 1951, p. 56
Carton, Large Waste Carton, Cardboard Box 18" x 18" x 24" 18"x 18" x24" None FH 1997, p. C-1
Carton, Large, Shielded Dry Waste Box 11.125" x 14.25" x 15.5" 10.25" x 13.25" x 14.5" 0.5" Steel GE 1951, p. 51
Cask, Double Bore 8" OD x 23.5" 3" OD x 18.5" 2,5" Lead GE 1968. p. 4
Cask, HalfTon 10.5"OD x 16" 3"ODx9" 4" Lead GE 1968. p. 10
Cask, Lead Piglet 3.375" OD x 6.25" 1.375" OD x 3.375" 1" Lead GE 1951, p. 42
Cask, Lead Pig 6" OD x 10.875" 3.625" OD x 7.5" 2" Lead GE 1951,p.43
Cask, One Ton 16" OD x 24" 3" OD x 12" 6" Lead GE 1968. p.9
Drum, 30 Gal B 18" OD x 28" 18"ODx28" None FH 1997, p. C-6
Drum, 55 Gal 22.5" OD x 33.25" 22.5" OD x 33.25" None FH 1997, p. C-6
Drum, Concrete Concreted drum or barrel 22.5" OD x 33.25" 12" OD x 26" H 5"Concrete FH 1997, p. C-3
Drum, Lead, 1 in 22.5" OD x 33" 8" OD x 22.5" 6" Concrete, I" Lead FH 1997, p. 2-44
Drum, Lead, 2 in 22.5" OD x 33" 8" OD x 22.5" 5" Concrete, 2" Lead FH 1997, p. 2-44
Dump Truck 12'x 8'x 3' 12'x S'x3' None AASHTO HS 20
Gunk Catcher Waste Catcher, Waste Trap 2.5" OD x 3.5" 2.5" OD x 3.5" None GE 1959, p. 4

Load Lugger Scrap Lugger, Dumpster 72" x 72" x 72" 72" x 72" x 72" None FH 1997,p. 2-42
1______________________ 1___________________________ FH 1997, p. C-4

1
2

3
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2 A medium-sized load lugger could hold 48 carefully stacked cardboard boxes similar in size to the large
3 carton discussed in Section 6.3.1. Although the cardboard boxes in a load lugger were rarely stacked with
4 care, a multiplier of 48 may be conservatively used to estimate the contents of a load lugger from the
5 contents of a single average carton.
6
7 6.3.9 Unusual Containers
8
9 Unusual waste containers were occasionally encountered during reference review. In most cases, the

10 effects of the waste container were considered minimal, and the standard waste container closest in
11 materials of construction and size was selected for use. However, in one instance a gunk catcher was
12 placed in a 5-gallon metal bucket, grouted, and disposed in the 618-10 trenches. This particular item had
13 one of the highest inventories in the 618-10 trenches. Therefore, a 5-gallon bucket was added to the list of
14 waste containers to more accurately model the grouted gunk catcher.
15
16 6.4 Dose Rate Configurations
17
18 In the Waste Items database, the combination of a waste container and measurement geometry (side, top,
19 etc.) was called a dose rate configuration. A table of dose rate configuration choices was constructed by
20 combining the list of waste containers in Table 13 with assumed potential measurement geometries. A
21 single dose rate configuration was assigned to each waste item. Waste items without a measurable dose
22 rate were assigned a dose rate configuration of "None."
23
24 Small containers were assumed measured on the side only. Boxes were assumed measured on a side
25 facing perpendicular to the long axis. Drums were assumed measured on the side or the top. Shielded
26 drums were also occasionally measured on the bottom, or without the shielded top. Therefore, a bottom
27 and an open geometry were added for the different shielded drum designs.
28
29 An additional dose rate configuration called "Debris, Contaminate" was added to the list generated from
30 waste containers and measurement geometries. The contaminated debris configuration was used to
31 represent surface contaminated equipment. Since it is not possible to model the dose rate from surface
32 contaminated equipment in a general way, MCNP models were not constructed for the "Debris,
33 Contaminated" configuration. However, since the radioactive material inventory associated with surface
34 contaminated items is small in comparison to containers of bulk radioactive waste, the omission of surface
35 contaminated equipment has a negligible effect on the total inventory in the 618-10 trenches.
36
37 6.5 Dose Rate Matrices
38
39 In the Waste Items database, the material composition used to calculate the self-shielding associated with a
40 waste item was called the dose rate matrix. A single dose rate matrix was assigned to each waste item.
41 Waste items without a measurable dose rate were assigned a dose rate matrix of "None."
42
43 Note that the dose rate matrix is not connected to the waste matrix used for photons per gram calculations
44 described in Section 5.2. Photons per gram calculations are relatively insensitive to the composition of the
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1 waste. Therefore, photons per gram calculations assumed that all waste items had a matrix similar to
2 water. Self-shielding calculations are more sensitive to the composition of the waste item. Therefore, a
3 waste matrix was selected for each waste item that most closely matched the matrix described in the
4 associated references.
5
6 6.6 Dose Rate Measurements
7
8 Aspects of the dose rate measurement process important to dose rate to activity calculations are discussed
9 in the following sections.

10
11 6.6.1 Instrument Construction
12
13 All dose rate measurements in the Waste Items database were assumed recorded using the Hanford Cutie
14 Pie (CP) survey instrument, as this was the most popular instrment during the operating period of the
15 618-10 burial ground.
16
17 The Hanford Cutie Pie instrument utilized an ion chamber mounted in a gun configuration to detect
18 ionizing radiation. The ion chamber was a Bakelite cylinder approximately 6 inches long, 3 inches in
19 diameter, and with a wall thickness of 0.125 inch. The front of the cylinder was covered by a cellulose
20 acetate beta window approximately 0.002 inches thick. A removable beta shield of 0.125 inch thick
21 Bakelite was also provided to discriminate between gamma and beta radiation.
22
23 The DC amplifier of the Hanford CP consisted of a single tetrode vacuum tube, which required a ten
24 minute warm-up period prior to use. The linearity of this vacuum tube amplifier was considered
25 acceptable for the time, but does not approach the linearity of modern semi-conductor circuits. An
26 instrument-specific calibration curve was attached to compensate for amplifier non-linearity.
27
28 The Hanford Cutie Pie instrument in use during the operating period of the 618-10 burial ground is
29 described in detail in HW-43080 (GE 1956). Earlier versions of the Cutie Pie are described in MDDC-947
30 (ORNL 1945) and MDDC-1059 (ORNL 1947). It is also similar in many respects to the more modern
31 Eberline RO-3 instrument described in Chapter 3 of PNNL-MA-562 (PNNL 2002).
32
33 6.6.2 Units
34
35 During the period of 618-10 operations, dose rate measurements using the Hanford CP were read directly
36 from the instrument. The reading was corrected for amplifier non-linearity using the curve attached to the
37 casing and then recorded on the survey form. Although the Hanford CP measured only Roentgen per hour,
38 by convention dose rate measurements with the beta window open were recorded in units of rad per hour.
39
40 Correction factors for near-field and other effects were not provided for the Hanford CP as they are now
41 for the Eberline RO-3. More modem practices such as corrections for energy and geometry and
42 calculation of shallow dose and deep dose also had yet to be developed.
43 6.6.3 Calibration
44
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1 The Hanford CP was calibrated using a Sr-90 beta source of known strength with the beta shield removed.
2 It was not calibrated separately for photons, or with the beta shield installed. The ion chamber in the
3 Hanford CP was filled with air, and quality factors were not utilized to provide a dose rate in rem. The
4 Hanford CP was equally sensitive to charge produced in the ion chamber regardless of the type of ionizing
5 radiation.
6
7 6.64 Near Field Effects
8
9 Dose rate measurements typically specify the distance from the surface of the radioactive item to the front

10 edge of the detector. However, the Hanford CP actually produces a volume averaged measurement of the
11 radiation field within the ion chamber. The volume averaged dose rate measurement is equivalent to the
12 dose rate at a particular point within the ion chamber. As the radiation gradient increases, the point of
13 equivalence moves from the geometric center of the ion chamber toward the front edge.
14
15 Scoping calculations have shown that the dose rate readings from the Hanford CP may be conservatively
16 approximated by a point detector placed at the geometric center of the ion chamber. This approximation
17 introduces a factor of conservatism of approximately 1.4 when the front of the ion chamber is 2 inches
18 from a point source. As the distance from the source becomes larger, or the source itself becomes larger,
19 the approximation improves in accuracy.
20
21 Use of point detectors to approximate the Hanford CP significantly decreases the run time necessary to
22 achieve adequate statistics, and allows the calculation of dose rates at multiple locations with a MCNP
23 single input file.
24
25 6.6.5 Energy Response
26
27 The Hanford CP exhibited a non-linear response with radiation energy compared to the actual dose rate in
28 air. This non-linear response was primarily due to the design and materials of construction of the ion
29 chamber, and may be accounted for by modeling the ion chamber in detail.
30
31 With the beta shield installed, the Hanford CP was sensitive to beta radiation with energy greater than 1
32 MeV and gamma radiation with energy greater than 10 keV. The response is linear to photons with
33 energies above 100 keV. With the beta shield removed, the Hanford CP was sensitive to beta and gamma
34 radiation with very low energy.
35
36 Given the energy response of the Hanford CP, a detailed ion chamber model is necessary for situations
37 where a significant fraction of the dose rate is due to photons with energies below 100 keV, and for all beta
38 dose rate calculations.
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1
2 6.7 Dose Rate per Gram Calculations
3
4 The dose rate associated with one gram of waste as a function of distance was calculated using version 5 of
5 the MCNP code (LANL 2005). Although separate methodologies were used for closed window and open
6 window measurements, the two methodologies shared a number of common features:
7
8 * The Waste Items database was searched to identify the unique combinations of dose rate
9 configuration, dose rate stream, dose rate matrix, and measurement units associated with the waste

10 items in the 618-10 trenches.
11 * MCNP cases were constructed to calculate the dose rate per gram of waste of each combination at
12 pre-determined distances.
13 * A coordinate system was established for all MCNP models that defined the horizontal plane as the
14 XY plane and used +Z for the upward vertical direction. The X axis was used for the long
15 horizontal axis of the waste item.
16 * Geometric models were constructed based on the waste container dimensions taken from Table 13.

17 * Structural materials were taken from the design references for each waste container in Table 13.
18 * Payload material was based on the dose rate matrix assignment.
19 * MCNP material compositions were taken from Section 6.1.
20 * Tallies were added to cover measurement distances from 2 inches to 120 inches from the surface
21 of the waste container. Tallies were positioned along the centroid of the radioactive waste volume
22 to ensure that maximum dose rates were calculated.
23 * The PRDMP 2j 1 card was used to generate an MCTAL file for each case. Use of the MCTAL
24 file option simplified the process of extracting data from the MCNP outputs. The MCTAL output
25 files from each case are included in Attachment C.
26 9 The dose rate per gram values and associated distances were used to construct dose rate curves that
27 were specific to each configuration, stream, matrix, and measurement units.

28 * The dose rate curves were used in Section 6.8 to interpolate the dose rate at arbitrary distances.
29
30 The differences between the two methodologies are summarized in the following sections.
31
32 6.7.1 Closed Window
33
34 The Hanford CP was approximated by a point detector for all closed window measurements. A detailed
35 ion chamber model was not used, and the contribution from beta radiation was ignored. Point detector
36 tallies were constructed at 2,6, 12, 24, 48, 72, 96, and 120 inches from the surface of the waste container,
37 plus three inches to account for the size of the detector.
38
39 The photon rate and spectrum were taken from Table 8 based on the waste stream assignment. The WGT
40 parameter in the SDEF card of each MCNP model was set equal to the total photon rate, and the energy
41 distribution bins were set equal to the photon bin rates.
42
43 The point detector was positioned at the volumetric center of the ion chamber for each pre-determined
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I measurement distance. Each input file included point detectors at all of the pre-determined measurement
2 distances. Each point detector had the ND parameter set to simplify the process of extracting output from
3 the MCTAL files. Each point detector was also provided with the FM card and conversion factor
4 developed in Section 6.2.
5
6 6.7.2 Open Window
7
8 In general, open window dose rate measurements were assumed identical to closed window measurements,
9 and separate open window measurement modeling was not performed. This method is conservative since

10 any beta contributions to the measured dose rate would result in a decrease in the calculated mass of waste.
11 In most cases, the level of conservatism provided by this method was acceptable.
12
13 However, for open window measurements from unshielded configurations of the strontium waste stream,
14 the level of conservatism was found to be unacceptably high. Total radiation from the strontium waste
15 stream is dominated by beta particles, and the photon spectrum is dominated by low energy bremsstrahlung
16 photons. Both of these effects are essentially un-modeled in the closed window cases. Therefore, open
17 window measurements from unshielded configurations of the strontium waste stream utilized a detailed
18 detector model and were executed separately as photon and electron cases. Detailed detector models were
19 constructed with the nearest surface of the detector at 2, 6, 12, 24, 48, 72, 96, and 120 inches from the
20 surface of the waste container.
21
22 For open window photon cases, the photon rate and spectrum were taken from the Strontium, No Brem
23 column in Table 8. The WGT parameter in the SDEF card of each MCNP model was set equal to the total
24 photon rate, and the energy distribution bins were set equal to the photon bin rates.
25
26 For open window electron cases, the beta rates and probabilities were taken from Table 9 and beta spectra
27 were taken from Table 10. The WGT parameter in the SDEF card of each MCNP model was set equal to
28 the total beta rate. Separate spectra were provided for each beta emitting isotope. The beta emitting
29 isotope was identified by the CEL parameter. The CEL parameter was selected based on the beta emitting
30 isotope probabilities in Table 9, and then the beta spectrum was selected based on the CEL selection using
31 a dependent source. The energy distribution bins were set equal to the beta bin rates.
32
33 Each input file included a detailed detector model for a single measurement distance. Since strong source
34 biasing was necessary to achieve acceptable statistics in a reasonable run time, use of multiple detector
35 models in a single input file could cause interference between the detectors.
36
37 It was not possible to obtain adequate statistics with open window models beyond 24 inches due to the
38 limited range of electrons in air. As a result, the open window dose rates were set equal to the closed
39 window dose rates beyond 24 inches.
40
41 6.7.3 Summary
42
43 The MCNP cases are summarized in Table 14.
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Table 14. MCNP Case Sum ary
Num Configuration Stream Matrix Particle Window Distance

Case I Box, Plywood Activated Metal Debris Photon Closed All
Case 2 Box, Plywood Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 3 Box, Plywood Fuel Weapons Grade, 0.50 Y Debris Photon Closed All
Case4 Box, Plywood PUREX IWW Debris Photon Closed All
Case5 Can,Pint Activated Metal Debris Photon Closed All
Case 6 Can, Pint Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 7 Can, Pint Fuel, High Exposure,0.50 Y Water Photon Closed All
Case 8 Can, Pint Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 9 Can, Pint Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 10 Can, Pint PUREX IWW Debris Photon Closed All
Case I I Can, Pint PUREX IWW Water Photon Closed All
Case 12 Can, Pint Strontium Debris Photon Closed All
Case 13 Can, Pint Strontium Water Photon Closed All
Case 14 CanQuart Activated Metal Debris Photon Closed All
Case 15 Can, Quart Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 16 Can, Quart Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 17 Can, Quart Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 18 Can, Quart Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case 19 Can, Quart Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 20 Can, Quart PUREX IWW Debris Photon Closed All
Case 21 Can, Quart PUREX IWW Water Photon Closed All
Case 22 Can, Quart Strontium Debris Photon Closed All
Case 23 Can, Quart Strontium Water Photon Closed All
Case 24 Can, Gallon Activated Metal Debris Photon Closed All
Case 25 Can, Gallon Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 26 Can, Gallon Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 27 Can, Gallon Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 28 Can, Gallon Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 29 Can, Gallon PUREX IWW Debris Photon Closed All
Case 30 Can, Gallon PUREX IWW Water Photon Closed All
Case 31 Can, Gallon Strontium Debris Photon Closed All
Case 32 Can, Gallon Strontium Water Photon Closed All
Case 33 Carton, Small Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 34 Carton, Small Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 35 Carton, Small Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 36 Carton, Small PUREX IWW Debris Photon Closed All
Case 37 Carton, Small, Shielded Activated Metal Debris Photon Closed All
Case 38 Carton, Small, Shielded Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 39 Carton, Small, Shielded Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case40 Carton, Small, Shielded PUREX IWW Debris Photon Closed All
Case 41 Carton, Large Activated Metal Debris Photon Closed All
Case 42 Carton, Large Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 43 Carton, Large Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case44 Carton, Large PUREX IWW Debris Photon Closed All
Case45 Carton, Large Uranium, Natural Debris Photon Closed All
Case 46 Carton, Large, Shielded Activated Metal Debris Photon Closed All
Case 47 Carton, Large, Shielded Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 48 Carton, Large, Shielded Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
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Num Configuration Strem Matrix Particle Window Distance
Case 49 Carton, Large, Shielded PUREX IWW Debris Photon Closed All
Case 50 Cask, Lead Piglet Activated Metal Debris Photon Closed All
Case5I Cask, Lead Piglet Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 52 Cask, Lead Piglet Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 53 Cask. Lead Piglet PUREX IWW Water Photon Closed All
Case 54 Cask, Lead Piglet Strontium Water Photon Closed All
Case 55 Cask, Lead Pig Activated Metal Debris Photon Closed All
Case 56 Cask, Lead Pig Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 57 Cask, Lead Pig Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 58 Cask, Lead Pig PUREX IWW Water Photon Closed All
Case 59 Cask, Lead Pig Strontium Water Photon Closed All
Case 60 Cask, Double Bore Activated Metal Debris Photon Closed All
Case 61 Cask, Double Bore Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case62 Cask, Double Bore Fuel, High Exposure 0.50 Y Gunk Photon Closed All
Case 63 Cask, Double Bore Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 64 Cask, Double Bore Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case65 Cask, Half Ton ActivatedMetal Debris Photon Closed All
Case 66 Cask, Half Ton Fuel, High Exposrc, 0.50 Y Debris Photon Closed All
Case 67 Cask, Half Ton Fuel, High Expedure, 0.50 Y Gunk Photon Closed All
Case 68 Cask, Half Ton Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case69 Cask, Half Ton Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case 70 Cask. One Ton Activated Metal Debris Photon Closed All
Case 71 Cask, One Ton Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 72 Cask, One Ton Fuel Hilt Epsr, 0.50 Y Gunk Photon Closed All
Case73 Cask, One Ton Fuel, Weapons Grade, 0.50 Y Debris Photon Closed AU
Case 74 Cask, One Ton Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case75 Drum, Side Activated Metal Debris Photon Closed All
Case76 Drum, Side Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 77 Drum, Side Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 78 Drnm, Side PUREX 1WW Debris Photon Closed All
Case79 Drum, Side Thorium Debris Photon Closed All
Case 80 Drum, Top Activated Metal Debris Photon Closed All
Case 81 Drum, Top Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 82 Dnm, Top Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 83 Drum, Top PUREX IWW Debris Photon Closed All
Case 84 Drum, Concrete, Bottom Fuel, High Exposure 0.50 Y Water Photon Closed All
Case 85 Drum, Concrete, Bottom Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 86 Drum, Concrete, Bottom PUREX IWW Water Photon Closed All
Case 87 Drum, Concrete, Open Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 88 Drum, Concrete, Open Fuel. Weapons Grade, 0.50 Y Water Photon Closed All
Case 89 Drum, Concrete, Open PUREX IWW Water Photon Closed All
Case 90 Drul, Concrete, Side Activated Metal Debris Photon Closed All
Case 91 Drum, Concrete, Side Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 92 Drum, Concrete, Side Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 93 Drum, Concrete, Side Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case 94 Drum, Concrete, Side Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 95 Drum, Concrete, Side PUREX IWW Water Photon Closed All
Case 96 Drum, Concrete, Side Strontium Water Photon Closed All
Case 97 Drum, Concrete, Top Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 98 Drum, Concrete, Top Fuel, Weapons Grade, 0.50 Y Water Photon Closed All



Wasbington aou"
Hanford LLC CALCULATION SHEET

Originator W. J Date 01/10/2011 Calc. No. 0600X-CA-N0060 Rev. No. 1

Project 618-10 FR Job No. 14655 Checked A. Savino A Date 01/10/2011

Subject Radiological Inventory in the 618-10 Burial Ground Trenches Sheet No. 50 of 68

Num Configuration Stream Matrix Particle Window Distance
Case 99 Drum, Conacte, Top PUREX IWW Water Photon Closed All
Case 100 Drum, Lead, ! in, Bottom Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 101 Drum, Lead, in, Bottom Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 102 PM Lead, I in, Bottom PUREX I WW Water Photon Closed All
Case 103 Drum, Lead, I in, Open Fuel. High Exposure, 0.50 Y Water Photon Closed All
Case 104 Drum, Lad, I in, Open Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 105 Drum, Lead, I in, Open PUREX I WW Water Photon Closed All
Case 106 Drum, Lead, I in, Side Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 107 Drum, Lead, I in, Side Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 108 Drum, Lead, I in, Side PUREX IWW Water Photon Closed AD
Case 109 Drum, Lead, I in, Top Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 110 Drn, I in, Top Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case I11 Drum, Lead, I in, Top PUREX IWW Water Photon Closed All
Case 112 Drum, Lead, 2 in, Bottom Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 113 Drum, Lead, 2 in, Bottom Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 114 Drum, Lead, 2 in, Bottom PUREX I WW Water Photon Closed All
Case 115 Drum, Lead, 2 in, Open Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 116 Drum, Lead, 2 in, Open Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 117 Drum, Lead, 2 in, Open PUREX IWW Water Photon Closed All
Case 118 Drum, Lead, 2 in, Side Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 119 Drum, Lead,2 in, Side Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 120 Drum, Lead, 2 in, Side PUREX IWW Water Photon Closed All
Case 121 Drum, Lead, 2 in, Top Fuel, High Exposure, 0.50 Y Water Photon Closed All
Case 122 Drum, Lead, 2 in, Top Fuel, Weapons Grade, 0.50 Y Water Photon Closed All
Case 123 Drum, Lead, 2 in, Top PUREX IWW Water Photon Closed All
Case 124 Dump Truck Fuel, High Exposure, 0.50 Y Soil Photon Closed All
Case 125 Dump Truck Fuel, Weapons Grade, 0.50 Y Soil Photon Closed All
Case 126 Gunk Catcher Fuel, High Exposure, 0.25 Y Gunk Photon Closed All
Case 127 Gunk Catcher Fuel, High Exposure, 0.50 Y Gunk Photon Closed All
Case 128 Gunk Catcher Fuel, Weapons Grade, 0.25 Y Gunk Photon Closed All
Case 129 Gunk Catcher Fuel. Weapons Grade, 0.50 Y Gunk Photon Closed All
Case 130 Gunk Catcher, Shielded Fuel, High Exposure, 0.25 Y Gunk Photon Closed All
Case 131 Gunk Catcher, Shielded Fuel, High Exposure, 0.50 Y Gunk Photon Closed All
Case 132 Gunk Catcher, Shielded Fuel, Weapons Grade, 0.25 Y Gunk Photon Closed All
Case 133 Gunk Catcher, Shielded Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case 134 Gunk Catcher, Bucket Fuel, High Exposue,0.25 Y Gunk Photon Closed All
Case 135 Gunk Catcher, Bucket Fuel, High Exposure, 0.50 Y Gunk Photon Closed All
Case 136 Gunk Catcher, Bucket Fuel, Weapons Grade, 0.25 Y Gunk Photon Closed All
Case 137 Gunk Catcher, Bucket Fuel, Weapons Grade, 0.50 Y Gunk Photon Closed All
Case 138 Load Lugger Activated Metal Debris Photon Closed All
Case 139 Load Lugger Fuel, High Exposure, 0.50 Y Debris Photon Closed All
Case 140 Load Lugger Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All
Case 141 Load Lugger Fuel, Weapons Grade, 0.50 Y Soil Photon Closed All
Case 142 Load Lugger PUREX IWW Debris Photon Closed All
Case 143 Can, Pint Strontium Water Photon p 2 in
Case 144 Can, Pint Strontium Water Photon Open 6 in
Case 145 Can, Pint Strontium Water Photon open 12 in
Case 146 Can, Pint Strontium Water Photon Open 24 in
Case 147 Can, Pint Strontium Water Photon Open 48 in
Case 148 Can, Pint Strontium Water Photon Open 72 in
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Nurn Conflgration Stream Matrix Particle Window Distance
Case 149 Can, Pint Strontium Water Photon Open 96 in
Case 150 Can, Pint Strontium Water Photon Open 120 in
Case 151 Can, Pint Strontium Water Electron Open 2 in
Case 152 Can, Pint Strontium Water Electron Open 6 in
Case 153 Can. Pint Strontium Water Electron Open 12 in
Case 154 Can, Pint Strontium Water Electron Open 24 in
Case 155 Can, Pint Strontium Water Electron Open 48 in
Case 156 Can, Pint Strontium Water Electon Open 72 in
Case 157 Can, Pint Strontium Water Electron open 96 in
Case 158 Can, Pint Strontium Water Electron p 120 in
Caw 159 Load Lugger Uranium, Natural Debris Photon Closed AU
Case 160 Drum, Concrete, Side Fuel, Weapons Grade, 0.50 Y Debris Photon Closed All

I
2 6.8 Dose Rate to Waste Man Calculations
3
4 Converting dose rate measurements to waste mass values entails calculating the dose rate from one gram of
5 waste of the same stream, in the same container, with the same matrix, and at the same distance as a
6 particular waste item. Then the actual dose rate measurement is divided by the dose rate from one gram to
7 determine the mass of waste in the waste item. Dose rate to waste mass calculations were performed using
8 a modified version of the Waste Items database.
9
0 The Waste Items database was modified as follows to support dose rate to waste mass calculations:
1
2 0 A table of dose rate versus distance curves was added to the database, and populated with the
3 curves calculated in Section 6.7.
4 * A collection of subroutines were added to the Waste Items database to calculate the waste mass for
5 a particular waste item.
6 * A query was added to calculate the waste mass of all of the waste items.
7 0 The waste item add and edit forms were modified to re-calculate the waste mass whenever the
8 dose rate stream, dose rate configuration, dose rate matrix, dose rate measurement and distance, or
9 multiplier is changed.
0
1 The modified database structure is shown in Figure 12.
2
3 The subroutines consist of a main subroutine called Calculate, and four supporting subroutines called
4 Check, Lookup, Bracket, and Interp. These subroutines use log-log interpolation with clipping (no
5 extrapolation) to perform dose rate to waste mass calculations. For example, a dose rate reported at a
6 distance less than the small endpoint of the curve (2 inches) is handled as though the dose rate was
7 reported at 2 inches. Similarly, a dose rate reported at a distance greater than the large endpoint of the
8 curve (120 inches) is handled as though the dose rate was reported at 120 inches. This process is
9 conservative for small distances and non-conservative for large distances.
0
1 A total of 94 waste items had reported distances less than 2 inches, and I waste item had a reported
2 distance greater than 120 inches. Since the results were conservative for distances less than 2 inches, and
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Figure 12. Database Structure, Mod 1
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obtain the appropriate dose rate curve. It then populates a lookup matrix with the distances, the logarithm
of the distances, and the logarithm of the dose rates associated with the dose rate curve. Logarithms are
used to enable log-log interpolation.

The Bracket subroutine seeks to find the points in the dose rate curve on either side of the input distance.
If the input distance is outside the range of distances in the dose rate curve, the appropriate endpoint of the
dose rate curve is used. The Bracket subroutine uses the bisection method to speed up the process of
finding the bracketing points.

The Interp subroutine uses the bracketed dose rate curve points to interpolate the dose rate from the
distance. If the input distance is outside the range of distances in the dose rate curve, the appropriate
endpoint of the dose rate curve is returned.

Once the Curves table was populated and the calculation subroutines were complete and tested, the waste
mass in every waste item with a measureable dose rate was calculated in batch mode. After that, the waste
mass was maintained up-to-date by the add/edit forms.
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2 7.0 Waste Mass to Isotope Inventory Calculations
3
4 Converting waste mass values to isotope inventories in terms of activities entails multiplying the mass of
5 each waste stream by the vector of isotope activity per gram values for the waste stream developed in
6 Section 5.1. Once the isotope activities are calculated, they may be converted to isotope masses using
7 specific activities. This process is repeated for each waste stream in each waste item. Waste mass to
8 isotope activity and mass calculations were performed using a modified version of the Waste Items
9 database.

10
11 A copy of the Waste Items database was generated in Section 6.8 for performing dose rate to waste mass
12 calculations. The activity per gram values developed in Section 5.1 were imported into this database and
13 stored in a table called Factors. The isotope names and associated ORIGEN specific activities developed
14 in Section 4.4 were imported and stored in a table called Isotopes. The Factors and Isotopes tables were
15 linked to the other tables to facilitate lookup of the appropriate values. The modified database stmcture is
16 shown in Figure 13.
17
18 Waste stream masses were converted to isotope inventories using two SQL queries. A query called
19 InvFromDoseRateQry was designed to calculate inventories associated with dose rate to activity modeling,
20 and a query called InvFromEntriesQry was designed to calculate inventories associated with waste entries.
21 A union query called ItemlnvQry was used to combine the isotope activity and mass results from dose rate
22 to activity modeling and from waste entries into a single list. Then a fourth query called DisposerInvQry
23 was used to calculate the isotope inventories in the 618-10 trenches. The SQL queries are shown in Figure
24 14.
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Figure 13. Database Structure, Mod 2
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1
2 8.0 Threshold Quantity (TQ) Calculations
3
4 DOE-STD-1027 (DOE 1997) defines a system for determining the hazard category of a nuclear facility by
5 dividing the isotope activities associated with the facility by Threshold Quantity (TQ) limits, and then
6 summing the TQ limit fractions. TQ calculations were performed for the 618-10 trenches as an indicator
7 of the likely facility category. However, the calculations in this section do not constitute an official facility
8 hazard categorization action.
9

10 The steps in the TQ calculations phase are described in the following sections.
11
12 8.1 Category 3 TQ Limits
13
14 Category 3 TQ limits are defined in Table A-1 of DOE-STD-1027 (DOE 1997). Footnote 3 to Table A-I
15 directs users to LA-12981-MS (LANL 1995) for Category 3 limits for isotopes not listed in Table A-1.
16 Isotopes not listed in DOE-STD-1027 or LA-12981-MS are not considered to have Category 3 TQ limits,
17 and the activities of these un-listed isotopes do not contribute to Category 3 facility hazard categorization.
18
19 The Category 3 TQ limits were extracted from both DOE-STD-1027 and LA-12981-MS. The isotope
20 names were converted to a single naming convention and merged into a single list. The list of isotope
21 names was screened against the isotopes in ORIGEN to ensure that the Category 3 TQ limits would be
22 compatible with the activities per gram calculations in Section 5.1. This screening process identified 322
23 isotopes in LA-12981-MS that were not in ORIGEN, which were deleted.
24
25 For the remaining 435 isotopes, the Category 3 limits from DOE-STD-1027 and LA-12981-MS were
26 merged into a single list. If an isotope was listed in DOE-STD-1027, that value was used as the merged
27 value. Otherwise, the value from LA-12981-MS was used.
28
29 8.2 Category 3 TQ Calculations
30
31 Category 3 TQ calculations were performed by dividing the isotope activities calculated in Section 7.0 by
32 the associated Category 3 TQ limit from Section 8.1, and then summing the limit fractions. Category 3 TQ
33 calculations were performed using a modified version of the Waste Items database.
34
35 A copy of the Waste Items database was generated in Section 7.0 for performing waste mass to activity
36 calculations. Category 3 TQ limit values developed in Section 8.1 were imported into this database and
37 stored in a table called Limits. Each limit value was assigned a limit name, which was stored in a table
38 called LimitNames. Each limit name was assigned an organization, which was stored in a table called
39 Orgs. The structure of the Limits, Limit Names, and Orgs tables were designed to allow isotope-specific
40 limits other than threshold quantities, and promulgated by organizations other than DOE, to be added to
41 the database in the future if desired. The Limits, Limit Names, and Orgs tables were linked to the other
42 tables to facilitate lookup of the appropriate values. The modified database structure is shown in Figure
43 15.
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5 Threshold quntity limit tractits were calculated using a SQL query. A query called DisposerTQQry was
6 desigited to divide the results of D)isposerlnvQry developed in Section 7.) [y the 1 limits in the limit
7 table to necraT I) limit fractions by isotope. The SQL query is shown in Figure 16.
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1
2 9.0 Summary
3
4 The inventory in the 618-10 burial ground trenches is summarized Table 15. These results were calculated
5 with the Waste Items Database time stamped 01/04/2011 04:36 PM.
6
7 Table 15.618-10 Trench Inventory Smmary

Activity Mass
(Ci) (g)

1-3 5.409E-01 5.603E-05 3.381E-05
Be-10 2.227E-07 9.962E-06 2.141E-09
C-14 5.243E-01 1.176E-01 1.2481-03
C1-36 4.370E-03 1.324E-01 1.285E"5
Ca-41 1.976E-02 1.8351-01 1.2351-05
Co-60 4.507E-03 3.985E-06 1.610E-05
Ni-59 3.688E-03 4.868E-02 3.126E-07
Ni-63 3.213E-01 5.2061-03 5.949E-05
Se-79 9.938E-04 1.426E-02 2.7611-06
Kr-85 9.2671-01 2.36113-03 4.633E-05
Sr-90 7.020E+01 5.143E-01 4.388E+00
Y-90 7.022E+01 1.290E-04 4.9451-02
Zr-93 5.687E-03 2.262E+00 9.173E-05
Nb-93m 5.022E-03 1.776E-05 2.511 E-06
Nb-94 7.268E-05 3.878E-04 3.6341-07
Mo-93 7.086E-06 6.447E-06 3.543E-09
Tc-99 3.308E-02 1.950E+00 1.946E-05
Pd-107 1.330E-04 2.586E-01 3.167-08
Sn-121m 2.978E-03 5.034E-05 1.673E-06
Sn-126 1.6331-03 5.755E-02 9.608E-06
Sb-126 2.287-04 2.734E-09 8.168E-07
Sb-126m 1.633E-03 2.079E-1 1 6.8061-08
1-129 6.775E-05 3.836E-01 1.129E-03
Cs-134 1.478E-06 1.142E-09 3.518E-08
Cs-135 8.846E-04 7.679E-01 2.106E-06
Cs-137 7.245E+01 8.325B.01 1.207E+00
Ba-137m 6.852E+01 1.273E-07
Sm-151 2.396E+00 9.102E-02 2.3961-03
Eu-152 2.320E-03 1.341M05 1.160E-05
Eu-154 4.482E-02 1.660E-04 2.2411-04
Re-187 4.459E-10 1.166E-02 1.31 IE-15
TI-207 1.572E-04 8.250E-13
TI-208 6.438E-02 2.185E-10
Pb-209 1.3171-12 2.897E-19 2.124E-18
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Lsotope Activity Mass
(Ci) ()

Pb-210 6.336E-06 8.296E-08 1.760E-05
Pb-211 1.576E-04 6.379E-12 2.541E-08
Pb-212 1.791E.01 1.288E-07 5.596E-04
Pb-214 1.688E-05 5.146E-13 2.058E-09
Bi-210 6.338E-06 5.107E-11 1.981E-08
Bi-211 1.576E-04 3.765E-13
Bi-212 1.791E-01 1.222E-08 8.954E-05
Bi-213 1.317E-12 6.805E-20 4.115E-16
Bi-214 1.688E-05 3.821E-13 2.058E-09
Po-210 6.338E-06 1.410E-09 3.336E-06
Po-211 4.410E07 4.617E-18
Po-212 1.148E-01 6.467E-19
Po-213 1.288E-12 1.021E-28
Po-214 1.688E-05 5.258E-20
Po-215 1.576E-04 5.343E-18
Po-216 1.791E-01 5.142E-13
Po-218 1.688E-05 5.966E-14
At-217 1.317E-12 8.179E-25
Rn-219 1.576E-04 1.21 1E-14
Rn-220 1.791E-01 1.941E-10 8.954E-02
Rn-222 1.688E-05 1.097E-10 1.688E-06
Fr-221 1.317E-12 7.427E-21
Fr-223 2.173E-06 5.616E-14 2.650E-10
Ra-223 1.576E-04 3.076E-09 2.541E-06
Ra-224 1.791E-01 1.124E-06 8.954U04
Ra-225 1.317B-12 3.357E-17 1.829E-14
Ra-226 1.688E-05 1.707E05 1.407E-06
Ra-228 1.794E-01 7.664E-04 1.495E-02
Ac-225 1.3179-12 2.268E-17 4.115&14
Ac-227 1.574E-04 2.176E-06 3.748E-03
Ac-228 1.794E-01 7.998E-08 1.909E-04
Th-227 1.555E-04 5.055E-09 4.858E-06
Th-228 1.791E-01 2.184E-04 1.791E-01
Th-229 1.317E-12 6.188F,12 1.401E-11
Th-230 1.516E-03 7.507E-02 2.444E-03
Th-231 2.814E-01 5.292E-07 2.345E-05
Th-232 1.801E-01 1.641E+06 1.801F,+00
Th-234 2.014E+01 8.692E-04 7.193E-03
Pa-231 3.085E-04 6.528E-03 1.542E-03
Pa-233 5.756E-04 2.772E-08 1.251E-07
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Activity Mass
(Ci) (T)

Pa-234 2.618E-02 1.309E-08 1.723E-05
Pa-234m 2.014E+01 2.931E-08
U-232 5.711E-06 2.667E-07 6.964E-06
U-233 1.561E-07 1.612E-05 3.718E-08
U-234 3.253E+00 5.203E+02 7.744E-01
U-235 2.814E-01 1.302E+05 6.701E-02
U-236 2.016E-03 3.114E+01 4.799E-04
U-237 1.976E-04 2.420E-09 1.372E-08
U-238 2.014E+01 5.989E+07 4.795E+00
U-240 2.261E-16 2.440E-22 1.615E-21
Np-237 5.756F,04 8.162E-01 1.370-03
Np-238 2.049E-06 7.901E-12 1.576E-09
Np-239 2.307E-04 9.938E-10 2.957E-08
Np-240m 2.261E-16 2.135E-24
Pu-238 4.760E-01 2.779E-02 7.678E-01
Pu-239 3.442E+00 5.534E+01 6.619E+00
Pu-240 1.108E+00 4.859E+00 2.130E+00
Pu-241 8.054E+00 7.812E-02 2.517E-01
Pu-242 1.819E-04 4.762E-02 2.934E-04
Am-241 2.827E+00 8.235E-01 5.436E+00
Am-242 4.077E-04 5.041E-10 4.972E-08
Am-242m 4.097E-04 4.214E-05 7.878E-04
Am-243 2.307E-04 1.157E-03 4.436E-04
Cm-242 3.371E-04 1.019E-07 1.054E-05
Cm-243 3.840E-05 7.436E-07 4.683E-05
Cm-244 5.765E-04 7.123E-06 5.544E-04
Cm-245 7.792E-08 4.536E-07 1.498E-07
Cm-246 2.152E-09 7.001E-09 4.138E-09
Total 3.682E+02 6.166E+07 2.860E+01

The Items table in the Waste Items Database was also modified to include a Byte flag called AirCalc to
identify the 30 and 55 gallon drums in the trenches that will be processed in the Drum Punch Facility
(DPF). This distinction is important to the air monitoring calculation for the 618-10 trenches because
releases from the DPF are treated as point source emissions, while releases from other trench remediation
processes are treated as fugitive area emissions.

Waste items were flagged for the air monitoring calculation based on category assignments. The AirCalc
flag was set to I for the "Drum, 30 Gal" category and to 2 for the "Drum, 55 Gal" category. Waste items
in the "Uranium, Depleted," "Uranium, Natural," and "Zirconium" categories were screened to identify
any items that may have been packaged in drums. The AiiCalc flag was set to 3 for the remaining waste
items in the 618-10 trenches, and to 0 for the waste items in the VPUs.

1
2
3
4
5
6
7
8
9

10
11
12
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Once the AirCalc flags were set, queries were executed to calculate the activities for each of the air
monitoring calculation categories. The results are shown in Table 16.

1
2
3
4
5 Table 16. Air Calculation Inventory Summary

Isotope 30 Gal Drums 55 Gal Dnms Fugitive
(Ci) (Ci) (Ci)

H-3 6.688E-04 5.402E-01
Be-l0 3.246E-10 2.223E-07
C-14 8.407E-05 5.242E-01
CI-36 4.370B-03
Ca-41 1.976E-02
Co-60 5.918E-06 4.501E-03
Ni-59 5.026E-06 3.683E-03
Ni-63 4.319E-04 3.208E-01
Se-79 9.586E-06 9.842E-04
Kr-85 8.702E-03 9.179E-01
Sr-90 5.510E41 6.965E+01
Y-90 5.512E-0l 6.967E+01
Zr-93 4.535E-05 5.642E-03
Nb-93m 4.006E-05 4.982E-03
Nb-94 2.111E-09 7.268E-05
Mo-93 1.035E-08 7.075E-06
TO-99 3.198E-04 3.276E-02
Pd-107 1.518E-06 1.315E-04
Sn-121m 5.826E-06 2.972E-03
Sn-126 1.647E-05 1.617E-03
Sb-126 2.306E-06 2.264E-04
Sb-126m 1.647E-05 1.617E-03
1-129 6.785E-07 6.707E-05
Cs-134 2.061E-08 1.457E-06
Cs-135 8.572E-06 8.761E-04
Cs-137 7.033E-01 7.174E+01
Ba-137m 6.652E-01 6.785E+01
Sm-151 1.941E-02 2.376E+00
Eu-152 1.644E-05 2.304E-03
Eu-154 6.262E-04 4.420E-02
Re-187 6.381E-13 4.452E-10
T1-207 1.347E-04 3.460E-09 2.244E-05
T1-208 3.922E-09 4.292E-02 2.146E-02
Pb-209 1.499E-15 1.315E-12
Pb-210 4.737E-06 2.950E-10 1.599E-06
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30 Gal Drums 55 Gal Drums Fugitive
(Ci) (Ci) (Ci)

Pb-211 1.351E-04 3.470E-09 2.250E-05
Pb-212 1.091E-08 1.194E-0I 5.970E-02
Pb-214 1.262E-05 7.800E-10 4.259E-06
Bi-210 4.738E-06 2.951E-10 1.600E-06
Bi-211 1.351E-04 3.470E-09 2.250E-05
Bi-212 1.091E-08 1.194E-01 5.970E-02
Bi-213 1.499E-15 1.315E-12
Bi-214 1.262E-05 7.800E-10 4.259E-06
Po-210 4.738E-06 2.951E-1O 1.600E-06
Po-211 3.782E-07 4.870E-12 6.279E-08
Po-212 6.993E-09 7.652E-02 3.826E-02
Po-213 1.467E-15 1.287E-12
Po-214 1.262E-05 7.799E-10 4.259E-06
Po-215 1.351E-04 3.470E-09 2.250E-05
Po-216 1.091E-08 1.194E-01 5.970E-02
Po-218 1.262E-05 7.802E-10 4.259E-06
At-217 1.499E-15 1.315E-12
Rn-219 1.351E-04 3.470E-09 2.250E-05
Rn-220 1.091E-08 1.194E-01 5.970E-02
Rn-222 1.262E-05 7.802E-10 4.259E-06
Fr-221 1.499E-15 1.315E-12
Fr-223 1.862E-06 4.782- I1I 3.103E-07
Ra-223 1.351E-04 3.470E-09 2.250E05
Ra-224 1.091E-08 l.194E-01 5.970E-02
Ra-225 1.499E-15 1.3151-12
Ra-226 1.262&05 7.802E-10 4.259E-06
Ra-228 1.093E-08 1.196E-01 5.980E-02
Ac-225 1.499E-15 1.315E-12
Ac-227 1.349E-04 3.465E-09 2.248E-05
Ac-228 1.093E-08 1.196E-01 5.980&02
Th-227 1.333E-04 3.422E-09 2.219E-05
Th-228 1.091E-08 1.194E-01 5.970E-02
Th-229 1.499E-15 1.315E-12
Th-230 1.133E-03 6.936E-08 3.824E-04
Th-231 2.413E-01 5.992E-06 4.016E-02
Th-232 1.097E-08 1.200E-01 6.002E-02
Th-234 1.896E+01 1.150E-04 1.178E+00
Pa-231 2.644E-04 6.707E-09 4.404E-05
Pa-233 6.686E-06 5.689E-04
Pa-234 2.465E-02 1.495E-07 1.531E-03
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30 Gal Drums 55 Gal Drums Fugitive
(Ci) (Ci) (Ci)

Pa-234m 1.896E+01 1.150E-04 1.178E+00
U-232 7.835E-08 5.632E-06
U-233 1.778E-09 1.544E-07
U-234 2.432E+00 1.476E-04 8.202E-01
U-235 2.413E-01 5.992E-06 4.016E-02
U-236 1.812E05 1.998E-03
U-237 2.857E-6 1.948E-04
U-238 1.896E+01 1.150E-04 1.178E+00
U-240 4.264E-18 2.218E-16
Np-237 6.686E-06 5.689E-04
Np-238 4.197E-08 2.007E-06
Np-239 4.848E-06 2.258E-04
Np-240m 4.264E-18 2.218E-16
Pu-238 6.591E-03 4.694E-01
Pu-239 3.142E-02 3.410E+00
Pu-240 1.322E-02 1.095E+00
Pu-241 1.164E-01 7.938E+00
Pu-242 3.134E-06 1.788E-04
Am-241 4.108E-02 2.786E+00
Am-242 8.350E-06 3.993E-04
Am-242m 8.391E-06 4.013E-04
Am-243 4.848E-06 2.258E-04
Cm-242 6.906E-06 3.302E-04
Cm-243 8.330E-07 3.757E-05
Cm-244 1.253E-05 5.640E-04
Cm-245 1,715E-09 7.621E-08
Cm-246 4.773E-11 2.104E-09
Total 5.983E+01 3.905E+00 3.045E+02

I
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* CCC-371(E) - ALL PCS WITH WINDOWS

* ORIGEN2 RUN DATE: 11/14/09 TIME 16:41:41 *

OUTPUT UNIT - 6 PAGE I
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

*************************.*.********************************************************

********"***************** ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE*******************************

INTRODUCTION
THIS TEXT IS INTENDED TO BE A BRIEF OUTLINE OF THE ORIGEN2 COMPUTER CODE, WHICH IS A REVISED AND UPDATED VERSION OF THE
ORIGEN DOCUMENTED IN REPORT ORNL-4628 (MAY 1973). INCLUDED HERE ARE A BRIEF DESCRIPTION OF THE FUNCTIONS OF ORIGEN2, A
LISTING OF THE MAJOR DATA SOURCES, A LISTING OF THE PUBLISHED DOCUMENTATION CONCERNING ORIGEN2, AND AN OUTLINE OF THE ORIGEN2
OUTPUT ORGANIZATION. ORIGEN2 IS AVAILABLE FROM THE ORNL RADIATION SHIELDING INFORMATION CENTER (RSIC) AT THE FOLLOWING
ADDRESS:

CODES COORDINATOR
RADIATION SHIELDING INFORMATION CENTER
BLDG. 6025
OAK RIDGE NATIONAL LABORATORY
OAK RIDGE, TENNESSEE 37830
PHONE: (615) 574-6176

QUESTIONS CONCERNING ORIGEN2 SHOULD BE ADDRESSED TO RSIC.
DESCRIPTION

ORIGEN2 IS A REVISION AND UPDATE OF THE ORIGEN COMPUTER CODE. SPECIFICALLY, THE INPUT, OUTPUT, CONTROL, AND DATA BASE ASPECTS
OF ORIGEN HAVE BEEN SIGNIFICANTLY REVISED AND UPDATED TO REFLECT CURRENT INFORMATION AND NEEDS. IT SHOULD BE NOTED THAT THE

MATHEMATICAL METHODS USED TO SOLVE THE NUCLIDE BUILDUP, DEPLETION, AND DECAY EQUATIONS ARE ESSENTIALLY UNCHANGED FROM THAT IN
ORIGEN. ORIGEN2 IS A COMPUTER CODE DESIGNED TO CALCULATE THE COMPOSITION AND CHARACTERISTICS OF NUCLEAR MATERIALS AS A
FUNCTION OF DECAY TIME AND THE CHANGES THE MATERIALS UNDERGO DURING VARIOUS FUEL CYCLE OPERATIONS. INPUT AND OUTPUT FEATURES
HAVE BEEN DESIGNED TO FACILITATE FLEXIBILITY IN THE TYPE OF CASES THAT CAN BE CONSIDERED AND IN CONTROLLING THE DETAIL OF THE
OUTPUT. MR FURTHER INFORMATION, THE USER IS REFERRED TO THE DOCUMENTATION LISTED BELOW.

MAJOR DATA SOURCES
VIRTUALLY ALL ASPECTS OF THE DATA INPUT TO ORIGEN2 HAVE BEEN UPDATED OR REVISED TO REFLECT CURRENT INFORMATION. THE
PRINCIPAL SOURCES OF CROSS SECTION DATA WERE THE ENDF/B-IV, ENDF/B-V, AND LENDL COMPILATIONS. DECAY AND PHOTON INFORMATION
WERE PRIMARILY BASED ON THE EVALUATED NUCLEAR STRUCTURE DATA FILE (ENSDF) AT ORNL AND ENDF/B-IV. DATA CONCERNING REACTOR
AND FUEL CHARACTERISTICS WERE OBTAINED FROM REFERENCE SAFETY ANALYSIS REPORTS AND, WHERE POSSIBLE, THE COMMERCIAL REACTOR
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VENDORS.
DOCUMENTATION

THE FOLLOWING ITEMS CONSTITUTE THE ORIGEN2 DOCUMENTATION PUBLISHED AS OF THE DATE OF THIS CODE PACKAGE:
A.G. CROFF, ORIGEN2 - A REVISED AND UPDATED VERSION OF THE OAK RIDGE ISOTOPE GENERATION AND DEPLETION CODE", ORNL-5621
(JULY 1980).

A.G. CROFF, "A USER'S MANUAL FOR THE ORIGEN2 COMPUTER CODE", ORNL/TM-7175 (JULY 1980).
A.G. CROrF, M.A. BJERKE, G.W.MORRISON, AND L.M. PETRIE, "REVISED URANIUM-PLUTONIUM CYCLE PWR AND BWR MODELS FOR THE
ORIGEN COMPUTER CODE", ORNL/TM-6051 (SEPTEMBER 1978).
A.G. CROF AND M.A. BJERKE, "ALTERNATIVE FUEL CYCLE PR MODELS FOR THE ORIGEN COMPUTER CODE", ORL/TM-7005 (FEB 1980).
A.G. CROFr, R.L. HAESE, AND N.B. GOVE, -UPDATED DECAY AND PROTON LIBRARIES FOR THE ORIGEN CODE", ORNL/TN-6055 (FEB 1979)
A.G. CROFF, "ORIGEN2: A REVISED AND UPDATED VERSION OF ORIGEN", TRANS. AN. NUCL. SOC., VOL. 34, P. 349-50 (JUNE 1980).

OUTPUT UNIT - 6 PAGE 2
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

******** ************ ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE *******

ORGANIZATION OF ORIGEN2 OUTPUT
PAST EXPERIENCE HAS INDICATED THAT MANY USERS ENCOUNTER CONSIDERABLE DIFFICULTY IN FINDING THE DESIRED INFORMATION IN A
ORIGEN2 OUT PUT MHICH IS SOMETIMES RATHER MASSIVE. THIS SECTION IS INTENDED AS A BRIEF OUTLINE OF THE ORGANIZATION OF
ORIGEN2 OUTPUT. FOR DETAILS REFER TO THE USER'S MANUAL (ORML/TM-7175, SECT. 8.2). THE ORIGEN2 OUTPUT IS EXTREMELY
HIERARCHICAL, AND IS ORGANIZED AS FOLLOWS:

CARD INPUT ECHO
MISCELLANEOUS INPUT DATA (NEUTRON YIELDS, REPROCESSING LOSSES,ELEMENT CHEMICAL TOXICITIES
LISTING OF ORIGEN2 COMMANDS CURRENTLY BEING EXECUTED
LISTING OF ORIGEN2 DATA LIBRARIES (IF SPECIFIED)

DECAY LIBRARY
ACTIVATION PRODUCTS
ACTINIDES
FISSION PRODUCTS

CROSS SECTION/FISSION PRODUCT YIELD LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

PHOTON LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

OUTPUT 1
REACTIVITY AND BURNUP DATA
ACTIVATION PRODUCT TABLES
GRAM TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
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CURIE TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
ETC. (DEPENDING ON THE OUTPUT OPTIONS SPECIFIED, MANY OF THESE TABLES MAY BE OMITTED

ACTINIDE TABLES
SANE SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

FISSION PRODUCT TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

NEUTRON PRODUCTION RATE TABLES: (ALPHA,N) AND SPONTANEOUS FISSION
PHOTON TABLES

ACTIVATION PRODUCTS (SUMIATION AND PRINCIPAL CONTRIBUTORS)
ACTINIDES (SUMMATION AND PRINCIPAL CONTRIBUTORS)
FISSION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)

OUTPUT 2
SANE GENERAL CONTENT AND ORDER AS OUTPUT 1

OUTPUT N
SAME GENERAL CONTENT AND ORDER AS OUTPUT 1

TABLE OF CONTENTS (UNIT 12) FOR THE ABOVE (UNIT 6) OUTPUT
VARIABLE CROSS SECTION INFORMATION OUTPUT (UNIT 16)
DEBUGGING AND OTHER INTERNAL INFORMATION OUTPUT (UNIT 15)

THE SCENARIO LISTED ABOVE CONSTITUTES A TYPICAL ORIGEN2 OUTPUT FOR MANY CASES. ONE POSSIBLE MODIFICATION IS THE USE OF AN
STP COMMAND TO EXECUTE AN ADDITIONAL SET OF INSTRUCTIONS AFTER THE FIRST SET NAS BEEN EXECUTED. IF THIS IS DONE, THE OUTPUT
WILL BEGIN WITH "MISCELLANEOUS INPUT DATA" IF NSTP-1, "ORIGEN2COC0ANDS CURRENTLY BEING EXECUTED" IF NSTP-2, OR "OUTPUT 1"
FOR NSTP-3. ANOTHER OFTEN-USED OPTION IS TO EMPLOY BOTH THE PRIMARY (UNIT 6) AND ALTERNATE (UNIT 11) OUTPUT UNITS. IF BOTH

ARE ROUTED TO PAPER, THE TABLE OF CONTENTS FOR UNIT 11, WHICH IS ON UNIT 13, WILL IMMEDIATELY FOLLOW THE DEBUGGING AND
INTERNAL INFORMATION (UNIT 15) OUTPUT. THE "OUTPUT N" TABLES FOR UNIT 11 WILL BE PRINTED FOLLOWING THE TABLE OF CONTENTS.

PAGE 3
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 1 -1
5 so 2 -1
5 50 3 -1
5 50 4 TIT ORIGEN SPECIFIC AC
5 50 5 RDA
5 50 6 RDA READ DATA LIBRARI

CARD IMAGE

CTIVITIES

ES

I
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5 50 7 RDA
5 50 8 LIP 0 0 0
5 50 9 LIS 0 1 2 3 0 0 0 9 3 0 0 0
5 50 10 PHO 101 102 103 10
5 50 11 RDA
5 50 12 RDA INPUT I GRAN OF EACH ISOTOPE
5 50 13 RDA
5 50 14 AS 1 GRAMN OF EACH ISOTOPE
5 50 15 IMP -1 1 -1 -1 1 1
5 50 16 NOV -1 1 0 1
5 50 17 RDA
5 50 18 RDA GENERATE OUTPUT
5 50 19 RDA
5 50 20 OPTL 8 88 8 8 5 8 8 8 a a 8 8 8 8 8 8 8 8 88 88
5 50 21 OPTA 8 8 6 8 8 5 8 88 8 8 8 8 8 8 8 8 8 8 8 8 88
5 50 22 OPTF 8 8 8 8 8 5 a a 8 8 8 8 8 8 8 8 8 8 88 8 8
5 50 23 OUT 1 1 -1 0
5 50 24 END
5 50 25 1 10010 1.000E+00 0 0.00
5 50 26 1 10020 1.000E+00 0 0.00
5 50 27 1 10030 1.000E+00 0 0.00
5 50 28 1 10040 1.OOOE+00 0 0.00
5 50 29 1 20030 1.OOOE+00 0 0.00
5 50 30 1 20040 1.000E+00 0 0.00
5 50 31 1 20060 1.OOE+00 0 0.00
5 50 32 1 30060 1.000E+00 0 0.00
5 50 33 1 30070 1.OOOE+00 0 0.00
5 50 34 1 30080 1.000E+00 0 0.00
5 50 35 1 40080 1.000E+00 0 0.00
5 50 36 1 40090 1.000E+00 0 0.00
5 50 37 1 40100 1.000E+00 0 0.00
5 50 38 1 40110 1.000E+00 0 0.00
5 50 39 1 50100 1.000E+00 0 0.00
5 50 40 1 50110 1.000E+00 0 0.00
5 50 41 1 50120 1.000E+00 0 0.00
5 50 42 1 60120 1.000E+00 0 0.00
5 50 43 1 60130 1.000E+00 0 0.00
5 50 44 1 60140 1.000E+00 0 0.00
5 50 45 1 60150 1.000E+00 0 0.00
5 50 46 1 70130 1.000E+00 0 0.00
5 50 47 1 70140 1.000E+00 0 0.00
5 50 48 1 70150 1.000E+00 0 0.00
5 50 49 1 70160 1.000E+00 0 0.00
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LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Sheet No. 6 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 4

CARD IMAGE

1 80160 1.000E+00 0 0.00
1 80170 1.000E+00 0 0.00
1 80180 1.000E+00 0 0.00
1 80190 1.000E+00 0 0.00
1 90190 1.000E+00 0 0.00
1 90200 1.000E+00 0 0.00
1 100200 1.000E+00 0 0.00
1 100210 1.000E+00 0 0.00
1 100220 1.000E+00 0 0.00
1 100230 1.000E+00 0 0.00
1 110220 1.000E+00 0 0.00
1 110230 1.000E+00 0 0.00
1 110240 1.000E+00 0 0.00
1 110241 1.000E+00 0 0.00
1 110250 1.000E+00 0 0.00
1 120240 1.000E+00 0 0.00
1 120250 1.000E+00 0 0.00
1 120260 1.000E+00 0 0.00
1 120270 1.000E+00 0 0.00
1 120280 1.000E+00 0 0.00
1 130270 1.000E+00 0 0.00
1 130280 1.000E+00 0 0.00
1 130290 1.000E+00 0 0.00
1 130300 1.000E+00 0 0.00
1 140280 1.000E+00 0 0.00
1 140290 1.000E+00 0 0.00
1 140300 1.000E+00 0 0.00
1 140310 1.000E+00 0 0.00
1 140320 1.000E+00 0 0.00
1 150310 1.000Z+00 0 0.00
1 150320 1.000E+00 0 0.00
1 150330 1.000E+00 0 0.00
1 150340 1.000E+00 0 0.00
1 160320 1.000E+00 0 0.00
1 160330 1.000E+00 0 0.00
1 160340 1.000E+00 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5

5
5
5
5
5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50
50
50
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160350
160360
160370
170350
170360
170370
170380
170381
180360
180370
180380
180390
180400
180410

1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.000E+00 0 0.00
1.OOOE+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING Or INPUT DATA ON UNIT - 5

CARD IMAGE

180420 1.0001+00 0 0.00
190390 1.000E+00 0 0.00
190400 1.000E+00 0 0.00
190410 1.000E+00 0 0.00
190420 1.000E+00 0 0.00
190430 1.000E+00 0 0.00
190440 1.000E+00 0 0.00
200400 1.000E+00 0 0.00
200410 1.000E+00 0 0.00
200420 1.OOOE+00 0 0.00
200430 1.000E+00 0 0.00
200440 1.000E+00 0 0.00
200450 1.0001+00 0 0.00
200460 1.000E+00 0 0.00
200470 1.000E+00 0 0.00
200480 1.000E+00 0 0.00
200490 1.000E+00 0 0.00
210450 1.000E+00 0 0.00
210460 1.000E+00 0 0.00
210461 1.OOOE+00 0 0.00
210470 1.000E+00 0 0.00
210480 1.OOOE+00 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50

86
87
88
89
90
91
92
93
94
95
96
97
98
99

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5

5

5

5

5

PAGE 5

MRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
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210490 1.000E+00 0 0.00
210500 1.OOOE+00 0 0.00
220460 1.000E+00 0 0.00
220470 1.000E+00 0 0.00
220480 1.000E+00 0 0.00
220490 1.000E+00 0 0.00
220500 1.000E+00 0 0.00
220510 1.000E+00 0 0.00
230490 1.000E+00 0 0.00
230500 1.000E+00 0 0.00
230510 1.000E+00 0 0.00
230520 1.000E+00 0 0.00
230530 1.OOOE+00 0 0.00
230540 1.000E+00 0 0.00
240500 1.000E+00 0 0.00
240510 1.000E+00 0 0.00
240520 1.000E+00 0 0.00
240530 1.00E+00 0 0.00
240540 1.000E+00 0 0.00
240550 1.000E+00 0 0.00
250540 1.000E+00 0 0.00
250550 1.000E+00 0 0.00
250560 1.OOOE+00 0 0.00
250570 1.000E+00 0 0.00
250580 1.000E+00 0 0.00
260540 1.000E+00 0 0.00
260550 I.000E+00 0 0.00
260560 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

260570 1.000E+00 0 0.00
260580 1.000E+00 0 0.00
260590 1.000E+00 0 0.00
270580 1.000E+00 0 0.00
270581 1.000E+00 0 0.00
270590 1.000E+00 0 0.00
270600 1.000E+00 0 0.00
270601 1.0O0E+00 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

INPUT
UNIT

5
5
5
5

5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50

CARD
NUMBER

150
151
152
153
154
155
156
157

1
1
1
1
1

PAGE 6



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

I

Sheet No. 9 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

270610 1.0001+00 0 0.00
270620 1.000E+00 0 0.00
280580 1.000E+00 0 0.00
200590 1.000E+00 0 0.00
280600 1.000E+00 0 0.00
280610 1.000E+00 0 0.00
280620 1.000E+00 0 0.00
280630 1.000E+00 0 0.00
200640 1.000E+00 0 0.00
280650 1.0001+00 0 0.00
200660 1.OOOE+00 0 0.00
290620 1.000E+00 0 0.00
290630 1.000E+00 0 0.00
290640 1.0001+00 0 0.00
290650 1.000E+00 0 0.00
290660 1.000E+00 0 0.00
290670 1.0001+00 0 0.00
300630 1.000E+00 0 0.00
300640 1.0001+00 0 0.00
300650 1.0001+00 0 0.00
300660 1.000E+00 0 0.00
300670 1.000E+08 0 0.00
300680 1.000E+00 0 0.00
300690 1.000E+00 0 0.00
300691 1.0001+00 0 0.00
300700 1.000E+00 0 0.00
30710 1.000+00 0 0.00
300711 1.00E+00 0 0.00
310690 1.OO0E+00 0 0.00
310700 1.000E+00 0 0.00
310710 1.000E+00 0 0.00
310720 1.000E+00 0 0.00
310721 1.000E+00 0 0.00
320700 1.0001+00 0 0.00
320710 1.000E+00 0 0.00
320711 1.000E+OO 0 0.00
320720 1.00E+O0 0 0.00
320730 1.000E+00 0 0.00
320740 1.000E+00 0 0.00
320750 1.000E+00 0 0.00
320751 1.000E+00 0 0.00
320760 1.000E+00 0 0.00

158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
164
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
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CARD
NUMBER

200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236

Sheet No. 10 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 7

CARD IMAGE

1 320770 1.000E+00 0 0.00
1 320771 1.000E+00 0 0.00
1 330750 1.000E+00 0 0.00
1 330760 1.00E+00 0 0.00
1 330770 1.000E+00 0 0.00
1 340740 1.000E+00 0 0.00
1 340750 1.000E+00 0 0.00
1 340760 1.000E+00 0 0.00
1 340770 1.000E+00 0 0.00
1 340771 1.000E+00 0 0.00
1 340780 1.000E+00 0 0.00
1 340790 1.000E+00 0 0.00
1 340791 1.000E+00 0 0.00
1 340800 1.000E+00 0 0.00
1 340810 1.000E+00 0 0.00
1 340811 1.000E+00 0 0.00
1 340820 1.000E+00 0 0.00
1 340830 1.000E+00 0 0.00
1 340831 1.000E+00 0 0.00
1 350790 1.0003+00 0 0.00
1 350800 1.000E+00 0 0.00
1 350801 1.000E+00 0 0.00
1 350810 1.000f+00 0 0.00
1 350820 1.000E+00 0 0.00
1 350821 1.000E+00 0 0.00
1 350830 1.O00E+00 0 0.00
1 360780 1.000E+00 0 0.00
1 360790 1.000E+00 0 0.00
1 360791 1.0002+00 0 0.00
1 360800 1.0003+00 0 0.00
1 360810 1.000E+00 0 0.00
1 360811 1.000E+00 0 0.00
1 360820 1.000E+00 0 0.00
1 360830 1.000E+00 0 0.00
1 360831 1 .DOE+00 0 0.00
1 360840 1.000E+00 0 0.00
1 360850 1.000E+00 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Olginator W. Josephson

Checked A. Savino

I

Sheet No. 11 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

237 1 360851 1.000E+00 0 0.00
238 1 360860 1.000E+00 0 0.00
239 1 360870 1.000E+00 0 0.00
240 1 360880 1.000E+00 0 0.00
241 1 370850 1.000E+00 0 0.00
242 1 370860 1.000E+00 0 0.00
243 1 370861 1.O00E+00 0 0.00
244 1 370870 1.0003+00 0 0.00
245 1 370880 1.000E*00 0 0.00
246 1 370890 1.000E00 0 0.00
247 1 380840 1.000E+00 0 0.00
248 1 380850 1.000E+00 0 0.00
249 1 380851 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Ran on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

250 1 380860 1.000E+00 0 0.00
251 1 380870 1.000E+00 0 0.00
252 1 380871 1.000E+00 0 0.00
253 1 380880 1.000E+00 0 0.00
254 1 380890 1.000E+00 0 0.00
255 1 380900 1.000E+00 0 0.00
256 1 380910 1.000E+00 0 0.00
257 1 380930 1.000E+00 0 0.00
258 1 390890 1.0003+00 0 0.00
259 1 390891 1.000E+00 0 0.00
260 1 390900 1.000E+00 0 0.00
261 1 390901 1.000;+00 0 0.00
262 1 390910 1.0003+00 0 0.00
263 1 390920 1.000E+00 0 0.00
264 1 390930 1.0003+00 0 0.00
265 1 390940 1.000E+00 0 0.00
266 1 390960 1.000E+00 0 0.00
267 1 400890 1.000E+00 0 0.00
268 1 400900 1.000E+00 0 0.00
269 1 400910 1.000E+00 0 0.00
270 1 400920 1.000E+00 0 0.00
271 1 400930 1.000E+00 0 0.00
272 1 400940 1.000E+00 0 0.00

CARD IMAGE

50
50
50
50
50
50
50
50
50
50
50
50
50

PAGE 8

INPUT NRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 12 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 273 1 400950 1.000E+00 0 0.00
5 50 274 1 400960 1.OOOE+00 0 0.00
5 50 275 1 400970 1.000E+00 0 0.00
5 50 276 1 410910 1.000E+00 0 0.00
5 50 277 1 410920 1.000E+00 0 0.00
5 50 278 1 410930 1.OOOE+00 0 0.00
5 50 279 1 410931 l.000E+00 0 0.00
5 50 280 1 410940 1.000E+00 0 0.00
5 50 281 1 410950 1.000E+00 0 0.00
5 50 282 1 410951 1.000E+00 0 0.00
5 50 283 1 410960 1.000E+00 0 0.00
5 50 284 1 410970 1.000E+00 0 0.00
5 50 285 1 410971 1.000E+00 0 0.00
5 50 286 1 410980 1.000E+00 0 0.00
5 50 287 1 411000 1.000E+00 0 0.00
5 50 288 1 420920 1.000E+00 0 0.00
5 50 289 1 420931 1.0009+00 0 0.00
5 50 290 1 420930 1.000E+00 0 0.00
5 50 291 1 420940 1.000E+00 0 0.00
5 50 292 1 420950 1.000E+00 0 0.00
5 50 293 1 420960 1.000E+00 0 0.00
5 50 294 1 420970 1.000E+00 0 0.00
5 50 295 1 420980 1.000E+00 0 0.00
5 50 296 1 420990 1.000E+00 0 0.00
5 50 297 1 421000 1.OODE+00 0 0.00
5 50 298 1 421010 1.000E+00 0 0.00
5 50 299 1 430970 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

WRITE
UNIT
50
50
50
50
50
50
50
50
50

CARD
NUMBER

300
301
302
303
304
305
306
307
308

CARD IMAGE

1 430971 1.000E+00 0 0.00
1 430980 1.000E+00 0 0.00
1 430990 1.000E+00 0 0.00
1 431000 1.000E+00 0 0.00
1 431010 1.000E+00 0 0.00
1 440960 1.000E+00 0 0.00
1 440970 1.000E+00 0 0.00
1 440980 1.000E+00 0 000
1 440990 1.000E+00 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
S
5

PAGE 9



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 13 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

1 441000 1.000E+00 0 0.00
1 441010 1.000E+00 0 0.00
1 441020 1.000E+00 0 0.00
1 441030 1.000E+00 0 0.00
1 441040 1.000E+00 0 0.00
1 441050 1.000E+00 0 0.00
1 441060 1.0003+00 0 0.00
1 441070 1.000E+00 0 0.00
1 451020 1.0009+00 0 0.00
1 451030 1.0O03+00 0 0.00
1 451040 1.0003+00 0 0.00
1 451041 1.000E+00 0 0.00
1 451050 1.00OE+00 0 0.00
1 451051 1.000Z+00 0 0.00
1 451060 1.000E+00 0 0.00
1 451061 1.0OOE+00 0 0.00
1 451070 1.000+00 0 0.00
1 461020 1.0O0E+00 0 0.00
1 461030 1.000E+00 0 0.00
1 461040 1.000E+00 0 0.00
1 461050 1.0003+00 0 0.00
1 461060 1.000E+00 0 0.00
1 461070 1.000E+00 0 0.00
1 461071 1.000E+00 0 0.00
1 461080 I.000E00 0 0.00
1 461090 1.0006+00 0 0.00
1 461091 1.0006+00 0 0.00
1 461100 1.000F+00 0 0.00
1 461110 1.0001+00 0 0.00
1 461111 1.000E+00 0 0.00
1 471060 1.000E+00 0 0.00
1 471070 1.0003+00 0 0.00
1 471080 1.000R+00 0 0.00
1 471001 1.000E+00 0 0.00
1 471090 1.000E+00 0 0.00
1 471091 1.00E+00 0 0.00
1 471100 1.000E+00 0 0.00
1 471101 1.000E+00 0 0.00
1 471110 1.0003+00 0 0.00
1 471111 1.000Z+00 0 0.00
1 471120 1.000E+00 0 0.00

309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 14 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

481060 1.000E+00 0 0.00
481070 1.000E+00 0 0.00
481080 1.000E+00 0 0.00
481090 1.000E+00 0 0.00
481100 1.000E+00 0 0.00
481110 1.000E+00 0 0.00
481111 1.000E+00 0 0.00
481120 1.000E+00 0 0.00
481130 1.000E+00 0 0.00
481140 1.00E+00 0 0.00
481150 1.000E+00 0 0.00
481151 1.000E+00 0 0.00
481160 1.000E+00 0 0.00
481170 1.000E+00 0 0.00
481171 1.000E+00 0 0.00
481190 1.000E+00 0 0.00
481210 1.000E+00 0 0.00
491130 1.000E+00 0 0.00
491131 1.0008+00 0 0.00
491140 1.000E+00 0 0.00
491141 1.000E+00 0 0.00
491150 1.000E+00 0 0.00
491160 1.000E+00 0 0.00
491161 1.0O0E+00 0 0.00
491170 1.000E+00 0 0.00
491171 1.0008+00 0 0.00
491180 1.000E+00 0 0.00
491190 1.000E+00 0 0.00
491191 1.O00E+00 0 0.00
491200 1.000E+00 0 0.00
491201 1.000E+00 0 0.00
491210 1.000E+00 0 0.00
501120 1.000E+00 0 0.00
501130 1.000E+00 0 0.00
501131 1.000E+00 0 0.00
501140 1.000E+00 0 0.00
501150 1.000E+00 0 0.00
501160 1.000E+00 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5

5

5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josepbson

Checked A. Savino

Sheet No. 15 of 130

1 Job No. 14655

Date 01/10/2O11

Date 01/10/2011

5 50 388 1 501170 1.000E+00 0 0.00
5 50 389 1 501171 1.000E+00 0 0.00
5 50 390 1 501180 1.000E+00 0 0.00
5 50 391 1 501190 1.000E+00 0 0.00
5 50 392 1 501191 1.000E+00 0 0.00
5 50 393 1 501200 1.oOGE+00 0 0.00
5 50 394 1 501210 1.000E+00 0 0.00
5 50 395 1 501211 1.OOOE+00 0 0.00
5 50 396 1 501220 1.000E+00 0 0.00
5 50 397 1 501230 1.000E+00 0 0.00
5 50 398 1 501231 1.0008+00 0 0.00
5 50 399 1 501240 1.000+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423

CARD 114AGE

501250 1.000E+00 0 0.00
501251 1.000E+00 0 0.00
511210 1.000E+00 0 0.00
511220 1.000E+00 0 0.00
511221 1.000E+00 0 0.00
511230 1.OOOE400 0 0;00
511240 1.000E+00 0 0.00
511241 1.000E00 0 0.00
511250 1.0008+00 0 0.00
511260 1.000E+00 0 0.00
511261 1.0009+00 0 0.00
521200 1.000E+00 0 0.00
521210 1.000E+00 0 0.00
521211 1.000E+00 0 0.00
521220 1.000V+00 0 0.00
521230 1.000E+00 0 0.00
521231 1.00E+00 0 0.00
521240 1.000E+00 0 0.00
521250 1.000E+00 0 0.00
521251 1.0008+00 0 0.00
521260 1.000E+00 0 0.00
521270 1.000E+00 0 0.00
521271 1.000E+00 0 0.00
521280 1.0008+00 0 0.00

PACE 11

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5

5
5

5
5
5

5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 16 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

521290 1.000E+00 0
521291 1.000E+00 0
521300 1.000E+00 0
521310 1.000E+00 0
521311 1.000E+00 0
531250 1.000E+00 0
531260 1.000E+00 0
531270 1.000E+00 0
531280 1.000E+00 0
531290 1.000E+00 0
531300 1.000E+00 0
531301 1.000E+00 0
531310 1.000E+00 0
531320 1.OOOE+00 0
541240 1.000E+00 0
541250 1.000E+00 0
541251 1.000E+00 0
541260 1.000E+00 0
541270 1.000E+00 0
541271 1.000E+00 0
541280 1.000E+00 0
541290 1.000E+00 0
541291 1.000E+00 0
541300 1.000E+00 0
541310 1.000E+00 0
541311 1.000E+00 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0R1GEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CAR IMAGE

541320 1.000E+00 0 0.00
541330 1.000E+00 0 0.00
541331 1.000E+00 0 0.00
541340 1.000E+00 0 0.00
541350 1.000E+00 0 0.00
541351 1.000E+00 0 0.00
541360 1.000E+00 0 0.00
541370 1.000E+00 0 0.00
551310 1.000E+00 0 0.00
551320 1.000E+00 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

INPUT
UNIT

S
5

5
5
5
5
5

5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

450
451
452
453
454
455
456
457
458
459

1
1
1
1

1

1
1
1

PAGE 12



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 17 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino

460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
405
486
487
488
489
490
491
492
493
494
495
496
497
498
499

Date 01/10/2011

1 551330 1.000E+00 0 0.00
1 551340 1.000E+00 0 0.00
1 551341 1.000E+00 0 0.00
1 551350 1.000E+00 0 0.00
1 551360 1.000E+00 0 0.00
1 551370 1.000E+00 0 0.00
1 551380 1.0006+00 0 0.00
1 561300 1.000E+00 0 0.00
1 561310 1.000E+00 0 0.00
1 561311 1.000E+00 0 0.00
1 561320 1.0009+00 0 0.00
1 561330 1.000E+00 0 0.00
1 561331 1.000E+00 0 0.00
1 561340 1.000E+00 0 0.00
1 561350 1.000E+00 0 0.00
1 561351 1.000E+00 0 0.00
1 561360 1.000E+00 0 0.00
1 561361 1.000E+00 0 0.00
1 561370 1.000E+00 0 0.00
1 561371 1.000E+00 0 0.00
1 561300 1.0006+00 0 0.00
1 561390 1.000E+00 0 0.00
1 561400 1.000E+00 0 0.00
1 561410 1.0006+00 0 0.00
1 571370 1.000E+00 0 0.00
1 571380 1.000E+00 0 0.00
1 571390 1.000V+00 0 0.00
1 571400 1.000E+00 0 0.00
1 571410 1.000Z+00 0 0.00
1 581360 1.000F+00 0 0.00
1 581370 1.000E+00 0 0.00
1 581371 1.000E+00 0 0.00
1 581380 1.000E+00 0 0.00
1 581390 1.000E+00 0 0.00
1 581391 1.000E+00 0 0.00
1 581400 1.000E+00 0 0.00
1 581410 1.000E+00 0 0.00
1 581420 1.00OE+00 0 0.00
1 581430 1.000E+00 0 0.00
1 581440 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
PAGE 13



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No I

Sheet No. 18 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

LISTING OF INPUT DATA ON UNIT -

CARD IMAGE

1 591450 1.000E+00 0 0.00
1 591410 1.000E+00 0 0.00
1 591420 1.OOOE+00 0 0.00
1 591421 1.000E+00 0 0.00
1 591430 1.000E+00 0 0.00
1 591440 1.000E+00 0 0.00
1 591450 1.000E+00 0 0.00
1 601420 1.000E+00 0 0.00
1 601430 1.000E+00 0 0.00
1 601440 1.000E+00 0 0.00
1 601450 1.000E+00 0 0.00
1 601460 1.000E+00 0 0.00
1 601470 1.000E+00 0 0.00
1 601480 1.000E+00 0 0.00
1 601490 1.000E+00 0 0.00
1 601500 1.000E+00 0 0.00
1 601510 1.000E+00 0 0.00
1 611450 1.000E+00 0 0.00
1 611470 1.000E+00 0 0.00
1 611480 1.000E+00 0 0.00
1 611481 1.000E+00 0 0.00
1 611490 1.000E+00 0 0.00
1 611500 1.000E+00 0 0.00
1 611510 1.000E+00 0 0.00
1 611520 1.000E+00 0 0.00
1 621440 1.000E+00 0 0.00
1 621450 1.000E+00 0 0.00
1 621460 1.000E+00 0 0.00
1 621470 1.000E+00 0 0.00
1 621480 1.000E+00 0 0.00
1 621490 1.000E+00 0 0.00
1 621500 1.000E+00 0 0.00
1 621510 1.000E+00 0 0.00
1 621520 1.000E+00 0 0.00
1 621530 1.000E+00 0 0.00
1 621540 1.000E+00 0 0.00
1 621550 1.000E+00 0 0.00
1 631510 1.000E+00 0 0.00
1 631520 1.000E+00 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 19 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

631521 1.000E+00 0 0.00
631530 1.000E+00 0 0.00
631540 1.000E+00 0 0.00
631550 1.000E+00 0 0.00
631560 1.000E+00 0 0.00
641520 1.000E+00 0 0.00
641530 1.000E+00 0 0.00
641540 1.000E+00 0 0.00
641550 1.000E+00 0 0.00
641551 1.000E+00 0 0.00
641560 1.OOOE+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

641570 1.000E+00 0 0.00
641580 1.000E+00 0 0.00
641590 1.000E+00 0 0.00
641600 1.000E+00 0 0.00
641610 1.000E+00 0 0.00
641620 1.000E+00 0 0.00
651570 1.0002+00 0 0.00
651590 1.0002+00 0 0.00
651600 1.000E+00 0 0.00
651610 1.000E+00 0 0.00
651620 1.000E+00 0 0.00
661560 1.000E+00 0 0.00
661570 1.000E+00 0 0.00
661580 1.000E+00 0 0.00
661590 1.000E+00 0 0.00
661600 1.000E+00 0 0.00
661610 1.000E+00 0 0.00
661620 1.0002+00 0 0.00
661630 1.000E+00 0 0.00
661640 1.000E+00 0 0.00
661650 1.0002+00 0 0.00
661651 1.0002+00 0 0.00
661660 1.0002+00 0 0.00
671630 1.000E+00 0 0.00
671650 1.000E+00 0 0.00

5
5
5
5
5
5
5

5
5
5
5

50
50
50
50
50
50
50
50
50
50
50

539
540
541
542
543
544
545
546
547
548
549

1
1
1

1
1
1
1
1
1
1

PAGE 14

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5

NRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File Sheet No. 20 of 130

Catc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

5 50 575 1 671660 1.000E+00 0 0.00
5 50 576 1 671661 1,000E+00 0 0.00
5 50 577 1 681620 1.000E+00 0 0.00
5 50 578 1 681630 1.000E+00 0 0.00
5 50 579 1 681640 1.000E+00 0 0.00
5 50 580 1 681650 1.000E+00 0 0.00
5 50 581 1 681660 1.000E+00 0 0.00
5 50 582 1 681670 1.000E+00 0 0.00
5 50 583 1 681671 1.000E+00 0 0.00
5 50 584 1 681680 1.000E+00 0 0.00
5 50 585 1 681690 1.000E+00 0 0.00
5 50 586 1 681700 1.000E+00 0 0.00
5 50 587 1 681710 1.000E+00 0 0.00
5 50 588 1 681720 1.000E+00 0 0.00
5 50 589 1 691690 1.000E+00 0 0.00
5 50 590 1 691700 1.000E+00 0 0.00
5 50 591 1 691701 1.000E+00 0 0.00
5 50 592 1 691710 1.000E+00 0 0.00
5 50 593 1 691720 1.000E+00 0 0.00
5 50 594 1 691730 1.000E+00 0 0.00
5 50 595 1 701680 1.000E+00 0 0.00
5 50 596 1 701690 1.000E+00 0 0.00
5 50 597 1 701700 1.000E+00 0 0.00
5 50 598 1 701710 1.000E+00 0 0.00
5 50 599 1 701720 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

600
601
602
603
604
605
606
607
608
609
610

CARD IMAGE

701730 1.OOOE+00 0 0.00
701740 1.000E+00 0 0.00
701750 1.000E+00 0 0.00
701751 1.000E+00 0 0.00
701760 1.000E+00 0 0.00
701770 1.000E+00 0 0.00
711750 1.000E+00 0 0.00
711760 1.000E+00 0 0.00
711761 1.000E+00 0 0.00
711770 1.000E+00 0 0.00
711771 1.000E+00 0 0.00

1
1
1
1
1

1
1
1

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 21 of 130

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

721740 1.000E+00 0 0.00
721750 1.000E+00 0 0.00
721760 1.000E+00 0 0.00
721770 1.000E+00 0 0.00
721780 1.000E+00 0 0.00
721781 1.000E+00 0 0.00
721790 1.000E+00 0 0.00
721791 1.000E+00 0 0.00
721800 1.000E+00 0 0.00
721801 1.000E+00 0 0.00
721810 1.000E+00 0 0.00
721820 1.000E+00 0 0.00
731800 1.000+00 0 0.00
731810 1.0009+00 0 0.00
731820 1.000E+00 0 0.00
731821 1.000E00 0 0.00
731830 1.000E+00 0 0.00
741800 1.000E+00 0 0.00
741810 1.000E+00 0 0.00
741820 1.000E+00 0 0.00
741830 1.000Z+00 0 0.00
741831 1.000E+00 0 0.00
741840 1.000z+00 0 0.00
741850 1.000E+00 0 0.00
741851 1.000E+00 0 0.00
741860 1.000E+00 0 0.00
741870 1.000E+00 0 0.00
741880 1.000E+00 0 0.00
741890 1.000E+00 0 0.00
751850 1.000E+00 0 0.00
751860 1.000E+00 0 0.00
751870 1.000E+00 0 0.00
751880 1.000E+00 0 0.00
751881 1.000E+00 0 0.00
751890 1.000E+00 0 0.00
761840 1.000E+00 0 0.00
761850 1.000E+00 0 0.00
761860 1.000E+00 0 0.00
761870 1.000E+00 0 0.00

PAGE 16
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

611
612
613
614
615
616
617
616
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 R

Originator W. Josephson

Checked A. Savino

tev. No 1

Sheet No. 22 of 130

Job No. 14655

Date 01/10/2011
Date 01/10/2011

CARD IMAGE

1 761860 1.000E+00 0 0.00
1 761890 1.000E+00 0 0.00
1 761900 1.000E+00 0 0.00
1 761901 1.000E+00 0 0.00
1 761910 1.000E+00 0 0.00
1 761911 1.0002+00 0 0.00
1 761920 1.000E+00 0 0.00
1 761930 1.000E+00 0 0.00
1 761940 1.000E+00 0 0.00
1 771910 1.000E+00 0 0.00
1 771920 1.000E+00 0 0.00
1 771921 1.000E+00 0 0.00
1 771930 1.000E+00 0 0.00
1 771940 1.000E+00 0 0.00
1 771941 1.000E+00 0 0.00
1 781900 1.OOOE+00 0 0.00
1 781910 1.000E+00 0 0.00
1 781920 1.000E+00 0 0.00
1 781930 1.000E+00 0 0.00
1 781931 1.000E+00 0 0.00
1 781940 1.OOOE+00 0 0.00
1 781950 1.000E+00 0 0.00
1 781951 1.000E+00 0 0.00
1 781960 1.OOOE+00 0 0.00
1 781970 1.000E00 0 0.00
1 781971 1.000E+00 0 0.00
1 781980 1.000E+00 0 0.00
1 781990 1.000E+00 0 0.00
1 781991 1.000E+00 0 0.00
1 791970 1.000E+00 0 0.00
1 791980 1.000E+00 0 0.00
1 791990 1.000E+00 0 0.00
1 792000 1.OOOE+00 0 0.00
1 801960 1.000E+00 0 0.00
1 801970 1.000E+00 0 0.00
1 801971 1.0002+00 0 0.00
1 801980 1.000E+00 0 0.00
1 801990 1.0002+00 0 0.00
1 801991 1.00OE+00 0 0.00
1 802000 1.000E+00 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Origlnator W. Josephson

Checked A. Savino

Sheet No. 23 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

802010 1.000E+00
802020 1.000E+00
802030 1.000E+00
802040 1.000S+00
802050 1.000E+00
812030 1.000E+00
812040 1.000E+00
812050 1.000E+00
812060 1.000E+00
822040 1.000E+00

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

822050 1.000E+00 0 0.00
822060 1.0O0E+00 0 0.00
822070 1.000E+00 0 0.00
822080 1.000E+00 0 0.00
822090 1.000E+00 0 0.00
832000 1.000E+00 0 0.00
832090 1.0O0E+00 0 0.00
832100 1.000+O00 0 0.00
832101 1.000E+00 0 0.00
832110 1.00E+00 0 0.00
842100 1.000E+00 0 0.00
842110 1.000E+00 0 0.00
842111 1.0008+00 0 0.00
20040 1.000E+00 0 0.00

812060 1.OOOE+00 0 0.00
812070 1.000E+00 0 0.00
812080 1.0008+00 0 0.00
812090 1.000E+00 0 0.00
822060 1.000E+00 0 0.00
822070 1.000E+00 0 0.00
822080 1.000E+00 0 0.00
822090 1.0009+00 0 0.00
822100 1.000E+00 0 0.00
822110 1.000E+00 0 0.00
822120 1.000E+00 0 0.00
822140 1.00E+00 0 0.00

5
5
5
5
5
5

5

5

50
50
50
50
50
50
50
50
50
50

690
691
692
693
694
695
696
697
698
699

I
1
1
1
I
1
1
1
1
1

PAGE 17

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5

(RITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 24 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 726 2 832080 1.000E+00 0 0.00
5 50 727 2 832090 1.000E+00 0 0.00
5 50 728 2 832100 1.000Z+00 0 0.00
5 50 729 2 832101 1.000E+00 0 0.00
5 50 730 2 832110 1.000E+00 0 0.00
5 50 731 2 032120 1. OOE+00 0 0.00
5 50 732 2 832130 1.000E+00 0 0.00
5 50 733 2 832140 1.00OE+00 0 0.00
5 50 734 2 842100 1.OOOE+00 0 0.00
5 50 735 2 842110 1.000E+00 0 0.00
5 50 736 2 842111 1.000E+00 0 0.00
5 50 737 2 842120 1.OOOE+00 0 0.00
5 50 738 2 842130 1.000E+00 0 0.00
5 50 739 2 842140 1.000E+00 0 0.00
5 50 740 2 842150 1.O00E+00 0 0.00
5 50 741 2 842160 1.OOOE+00 0 0.00
5 50 742 2 842180 1.000E+00 0 0.00
5 50 743 2 852170 1.OOOE+00 0 0.00
5 50 744 2 862180 1.000E+00 0 0.00
5 50 745 2 862190 1.000Z+00 0 0.00
5 50 746 2 862200 1.000&+00 0 0.00
5 50 747 2 862220 1.000E+00 0 0.00
5 50 748 2 872210 1.000E+00 0 0.00
5 50 749 2 872230 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

750
751
752
753
754
755
756
757
758
759
760
761

CARD IMAGE

2 882220 1.000E+00 0 0.00
2 882230 1.000E+00 0 0.00
2 882240 1.000E+00 0 0.00
2 882250 1.000E+00 0 0.00
2 882260 1.000E+00 0 0.00
2 882280 1.000E+00 0 0.00
2 892250 1.000E+00 0 0.00
2 892270 1.000E+00 0 0.00
2 892280 1.000E+00 0 0.00
2 902260 1.000E+00 0 0.00
2 902270 1.000E+00 0 0.00
2 902280 1.000E+00 0 0.00
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 25 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

902290 1.000E+00 0 0.00
902300 1.000E+00 0 0.00
902310 1.000E+00 0 0.00
902320 1.000E+00 0 0.00
902330 1.000E+00 0 0.00
902340 1.000E+00 0 0.00
912310 1.000E+00 0 0.00
912320 1.000E+00 0 0.00
912330 1.000E+00 0 0.00
912340 1.000E+00 0 0.00
912341 1.000E+00 0 0.00
912350 1.000E+00 0 0.00
922300 1.000E+00 0 0.00
922310 1.000E+00 0 0.00
922320 1.000E+00 0 0.00
922330 1.000E+00 0 0.00
922340 1.000E+00 0 0.00
922350 1.0O0E+00 0 0.00
922360 1.000E+00 0 0.00
922370 1.000E+00 0 0.00
922380 1.000E400 0 0.00
922300 1.000E+00 0 0.00
922400 1.000E+00 0 0.00
922410 1.000E+00 0 0.00
932350 1.000E+00 0 0.00
932360 1.000E+00 0 0.00
932361 1.000E+00 0 0.00
932360 1.000E+00 0 0.00
932380 1.000E+00 0 0.00
932390 1.0006+00 0 0.00
932401 1.000E+00 0 0.00
932400 1.000E+00 0 0.00
932410 1.000E+00 0 0.00
942360 1.000E+00 0 0.00
942370 1.000E+00 0 0.00
942380 1.000E+00 0 0.00
942390 1.000E+00 0 0.00
942400 1.000E+00 0 0.00

PAGE 19
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

Sheet No. 26 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

CARD IMAGE

942410 1.000E+00 0 0.00
942420 1.000E+00 0.00
942430 1.000E+00 0 0.00
942440 1.000E+00 0 0.00
942450 1.000E+00 0 0.00
942460 1.000E+00 0 0.00
952390 1.000E+00 0 0.00
952400 1.000E+00 0 0.00
952410 1.000E+00 0 0.00
952420 1.000E+00 0 0.00
952421 1.000E+00 0 0.00
952430 1.000E+00 0 0.00
952440 1.000E+00 0 0.00
952441 1.000E+00 0 0.00
952450 1.000E+00 0 0.00
952460 1.000E+00 0 0.00
962410 1.000E+00 0 0.00
962420 1.000E+00 0 0.00
962430 1.000E+00 0 0.00
962440 1.000E+00 0 0.00
962450 1.000E+00 0 0.00
962460 1.000E+00 0 0.00
962470 1.000E+00 0 0.00
962480 1.000E+00 0 0.00
962490 1.000E+00 0 0.00
962500 1.000E+00 0 0.00
962510 1.000E+00 0 0.00
972490 1.000E+00 0 0.00
972500 1.000E+00 0 0.00
972510 1.000E+00 0 0.00
982490 1.000E+00 0 0.00
982500 1.000E+00 0 0.00
982510 1.000E+00 0 0.00
982520 1.000E+00 0 0.00
982530 1.000E+00 0 0.00
982540 1.000E+00 0 0.00
982550 1.000E+00 0 0.00
992530 1.000E+00 0 0.00
992540 1.000E+00 0 0.00
992541 1.000E+00 0 0.00
992550 1.000E+00 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5

5
5

WRITE
UNIT

5010
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840



CARD IMAGE

Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

5 50 81 3 10030 1.000E+00 0 0.00
5 50 842 3 30060 1.000E+00 0 0.00
5 50 843 3 30070 1.000E+00 0 0.00
5 50 844 3 40090 1.000E+00 0 0.00
5 50 845 3 40100 1.000E+00 0 0.00
5 50 846 3 60140 1.000E+00 0 0.00
5 50 847 3 280660 1.000E+00 0 0.00
5 50 848 3 290660 1.000E+00 0 0.00
5 50 849 3 300660 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 850 3 290670 1.000E+00 0 0.00
5 50 851 3 300670 1.000E+00 0 0.00
5 50 852 3 300680 1.000E+00 0 0.00
5 50 853 3 300690 1.000E+00 0 0.00
5 50 854 3 300691 1.000E+00 0 0.00
5 50 855 3 310690 1.000E+00 0 0.00
5 50 856 3 300700 1.000E+00 0 0.00
5 50 857 3 310700 1.000E+00 0 0.00
5 50 858 3 320700 1.000E+00 0 0.00
5 50 859 3 300710 1.000E+00 0 0.00
5 50 860 3 300711 1.OOOE+00 0 0.00
5 50 861 3 310710 1.000E+00 0 0.00
5 50 862 3 320710 1.000E+00 0 0.00
5 50 863 3 320711 1.000E+00 0 0.00
5 so 864 3 270720 1.000E+00 0 0.00
5 50 865 3 280720 1.000E+00 0 0.00
5 50 866 3 290720 1.000E+00 0 0.00
5 50 867 3 300720 1.000E+00 0 0.00
5 50 868 3 310720 1.000E+00 0 0.00
5 50 869 3 320720 1.000E+00 0 0.00
5 50 870 3 270730 1.000E+00 0 0.00
5 50 871 3 280730 1.000E+00 0 0.00
5 50 872 3 290730 1.000E+00 0 0.00
5 50 873 3 300730 1.0002+00 0 0.00
5 50 874 3 310730 1.000E+00 0 0.00
5 50 875 3 320730 1.000E+00 0 0.00
5 50 876 3 320731 1.000E+00 0 0.00

Sheet No. 27 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No I

Sheet No. 28 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 877 3 270740 1.000E+00 0 0.00
5 50 878 3 280740 1.000E+00 0 0.00
5 50 879 3 290740 1.0OOE+00 0 0.00
5 50 880 3 300740 1.000E+00 0 0.00
5 50 881 3 310740 1.000E+00 0 0.00
5 50 882 3 320740 1.000E+00 0 0.00
5 50 883 3 270750 1.000E+00 0 0.00
5 50 884 3 280750 1.O00E+00 0 0.00
5 50 885 3 290750 1.0002+00 0 0.00
5 50 886 3 300750 1.000E+00 0 0.00
5 50 887 3 310750 1.000E+00 0 0.00
5 50 888 3 320750 1.000E+00 0 0.00
5 50 889 3 320751 1.0002+00 0 0.00
5 50 890 3 330750 1.000Z+00 0 0.00
5 50 891 3 280760 1.000E+00 0 0.00
5 50 892 3 290760 1.000E+00 0 0.00
5 50 893 3 300760 1.000E+00 0 0.00
5 50 894 3 310760 1.000E+00 0 0.00
5 50 895 3 320760 1.000E+00 0 0.00
5 50 896 3 330760 1.000E+00 0 0.00
5 50 897 3 340760 1.000E+00 0 0.00
5 50 898 3 280770 1.000E+00 0 0.00
5 50 899 3 290770 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

900
901
902
903
904
905
906
907
908

909
910
911
912

CARD IMAGE

3 300770 1.000E00 0 0.00
3 310770 1.000E+00 0 0.00
3 320770 1.000E+00 0 0.00
3 320771 1.OOOE+00 0 0.00
3 330770 1.000E+00 0 0.00
3 340770 1.000E+00 0 0.00
3 340771 1.000E+00 0 0.00
3 280780 1.000E+00 0 0.00
3 290780 1.000E+00 0 0.00
3 300780 1.000E+00 0 0.00
3 310780 1.000E+00 0 0.00
3 320780 1.000E+00 0 0.00
3 330780 1.000E+00 0 0.00
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. JosepLson

Checked A. Savino

1

Sheet No. 29 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 913 3 340780 1.0009+00 0 0.00
5 50 914 3 290790 1.000E+00 0 0.00
5 50 915 3 300790 1.000E+00 0 0.00
5 50 916 3 310790 1.000E+00 0 0.00
5 50 917 3 320790 1.000E+00 0 0.00
5 50 918 3 330790 1.000+00 0 0.00
5 50 919 3 340790 1.000E+00 0 0.00
5 50 920 3 340791 1.000E+00 0 0.00
5 50 921 3 350790 1.000E+00 0 0.00
5 50 922 3 350791 1.000E+00 0 0.00
5 50 923 3 360790 1.,000E+00 0 0.00
5 50 924 3 290800 1.000E+00 0 0.00
5 50 925 3 300800 1.0006+00 0 0.00
5 50 926 3 310800 1.000V+00 0 0.00
5 50 927 3 320800 1.000E+00 0 0.00
5 50 928 3 330800 1.000E4-00 0 0.00
5 50 929 3 340800 1.000E+00 0 0.00
5 50 930 3 350800 1.000E+00 0 0.00
5 50 931 3 350801 1.000E+00 0 0.00
5 50 932 3 360800 1.0006+00 0 0.00
5 50 933 3 290810 1.000+00 0 0.00
5 50 934 3 300810 1.0006+00 0 0.00
5 50 935 3 310810 1.000E+00 0 0.00
5 50 936 3 320810 1.000E+00 0 0.00
5 50 937 3 330810 1.000E+00 0 0.00
5 50 938 3 340810 1.000E+00 0 0.00
5 50 939 3 340811 1.000E+00 0 0.00
5 50 940 3 350810 1.000E+00 0 0.00
5 50 941 3 360810 1.000E+00 0 0.00
5 50 942 3 360811 1.000E+00 0 0.00
5 50 943 3 300820 1.000E+00 0 0.00
5 50 944 3 310820 1.000E+00 0 0.00
5 50 945 3 320820 1.000E+00 0 0.00
5 50 946 3 330820 1.000E+00 0 0.00
5 50 947 3 330821 1.000E+00 0 0.00
5 50 948 3 340820 1.000E+00 0 0.00
5 50 949 3 350820 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5
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INPUT W0RITE CARD CARD IMAGE



-vO

o -.

0 0

iii'e

lU11 00 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0

00 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0

00 0 0 0 000L0 0 00 0 0 0 0 00 0 0 0 0

0 OOOOO
.. . . . . . . . . . . . . ..OOO
00.0000000000000-.. 000000000000000000000 0* * * *

O OO O 0000000OOOO 00 0000000000 00 000 00 00

- O O 0.4 NW i IO 90-40 N NWi O9.-NN )0NO9.i WU)I O9

i i U U i inU ni ni n0 0 0 0 N N N 0 9 9 9 0

200 1)909%90%0)9%0100 0 00 00 0 0 1%000

lN n in .n n a, in in n in in in ina ,i n in U) U) U) U) in -= in U)in ino in UU n U)U ,i ) a )i

2

E, in in in in in in in ini )i nU in a , e in U) a, U)ina in U) i in ) U in a , n in U) in in in a , a, U in in i n o



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 31 of 130

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

380870 1.000E+00
380871 1.000E+00
320880 1.000E+00
330880 1.000E+00
340880 1.000E+00
350880 1.000E+00
360880 1.000E+00
370880 1.000E+00

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

380880 1.000E+00 0 0.00
330890 1.0009+00 0 0.00
340890 1.000E+00 0 0.00
350890 1.000E+00 0 0.00
360890 1.000E+00 0 0.00
370890 1.000E+00 0 0.00
380890 1.000E+00 0 0.00
390890 1.000E00 0 0.00
390891 1.000E+00 0 0.00
330900 1.000E+00 0 0.00
340900 1.000E+00 0 0.00
350900 1.000Z+00 0 0.00
360900 1.000E+00 0 0.00
370900 1.000E+00 0 0.00
370901 1.0002+00 0 0.00
380900 1.000z+00 0 0.00
390900 1.000E+00 0 0.00
390901 1.0002+00 0 0.00
400900 1.000E+00 0 0.00
400901 1.000E+00 0 0.00
340910 1.000E+00 0 0.00
350910 1.000E+00 0 0.00
360910 1.0003+00 0 0.00
370910 1.000E+00 0 0.00
380910 1.000E+00 0 0.00
390910 1.000E+00 0 0.00
390911 1.000E+00 0 0.00
400910 1.000E+00 0 0.00

5
5
5
5
5
5
5
5

50
50
50
50
50
50
50
50

992
993
994
995
996
997
998
999

3
3
3
3
3
3
3
3

PAGE 23

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
55

5
5

NRITE
UNIT

50
50
50
so
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50
50
50
50
50

CARD
NUMBER

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 32 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

410910 1.000E+00 0 0.00
340920 1.OOOE+00 0 0.00
350920 1.000E+00 0 0.00
360920 1.000E+00 0 0.00
370920 1.OO0E+00 0 0.00
380920 1.000E+00 0 0.00
390920 1.000E+00 0 0.00
400920 1.000E+00 0 0.00
410920 1.000E+00 0 0.00
340930 1.000E+00 0 0.00
350930 1.000E+00 0 0.00
360930 1.000E+00 0 0.00
370930 1.000E+00 0 0.00
380930 1.000E+00 0 0.00
390930 1.000E+00 0 0.00
400930 1.000E+00 0 0.00
410930 1.000E+00 0 0.00
410931 1.000E+00 0 0.00
350940 1.000&+00 0 0.00
360940 1.000E+00 0 0.00
370940 1.000E+00 0 0.00
380940 1.000E+00 0 0.00

PAGE 24

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

3
3
3
3
3
3
3
3
3
3
3
3
3
3

390940 1.OOOE+00 0 0.00
400940 1.000E+00 0 0.00
410940 1.000E+00 0 0.00
410941 1.OOOE+00 0 0.00
350950 1.000E+00 0 0.00
360950 1.000E+00 0 0.00
370950 1.000E+00 0 0.00
380950 1.000E+00 0 0.00
390950 1.000E+00 0 0.00
400950 1.000E+00 0 0.00
410950 1.000E+00 0 0.00
410951 1.000E+00 0 0.00
420950 1.000E+00 0 0.00
350960 1.000E+00 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

5 50 1064 3 360960 1.000E+00 0 0.00
5 50 1065 3 370960 1.0003+00 0 0.00
5 50 1066 3 380960 1.000+00 0 0.00
5 50 1067 3 390960 1.000E+00 0 0.00
5 50 1068 3 400960 1.000E+00 0 0.00
5 50 1069 3 410960 1.000E+00 0 0.00
5 50 1070 3 420960 1.000E+00 0 0.00
5 50 1071 3 360970 1.000E+00 0 0.00
5 50 1072 3 370970 1.0009+00 0 0.00
5 50 1073 3 380970 1.000E+00 0 0.00
5 50 1074 3 390970 1.000E+00 0 0.00
5 50 1075 3 400970 1.000E+00 0 0.00
5 50 1076 3 410970 1.000E+00 0 0.00
5 50 1077 3 410971 1.000E+00 0 0.00
5 50 1078 3 420970 1.000E+00 0 0.00
5 50 1079 3 360980 1.000E+00 0 0.00
5 50 1080 3 370980 1.000E+00 0 0.00
5 50 1081 3 380980 1.000E+00 0 0.00
5 50 1082 3 390980 1.0003+00 0 0.00
5 50 1083 3 400980 1.0003+00 0 0.00
5 50 1084 3 410980 1.000E+00 0 0.00
5 50 1085 3 410981 1.000E+00 0 0.00
5 50 1086 3 420980 1.000E+00 0 0.00
5 50 1087 3 430980 1.000E+00 0 0.00
5 50 1088 3 370990 1.000E+00 0 0.00
5 50 1089 3 380990 1.0003+00 0 0.00
5 50 1090 3 390990 1.000E+00 0 0.00
5 50 1091 3 400990 1.000E+00 0 0.00
5 50 1092 3 410990 1.000E+00 0 0.00
5 50 1093 3 410991 1.000E+00 0 0.00
5 50 1094 3 420990 1.000E+00 0 0.00
5 50 1095 3 430990 1.0003+00 0 0.00
5 50 1096 3 430991 1.0003+00 0 0.00
5 50 1097 3 440990 1.000E+00 0 0.00
5 50 1098 3 371000 1.000E+00 0 0.00
5 50 1099 3 381000 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

CARD IMAGE

Sheet No. 33 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 35 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

461040 1.000E+00 0 0.00
391050 1.000E+00 0 0.00
401050 1.000E+00 0 0.00
411050 1.000E+00 0 0.00
421050 1.000E+00 0 0.00
431050 1.000E+00 0 0.00
441050 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

451050 1.000E+00 0 0.00
451051 1.000E+00 0 0.00
461050 1.000E+00 0 0.00
391060 1.000E+00 0 0.00
401060 1.000E+00 0 0.00
411060 1.000E+00 0 0.00
421060 1.000E+00 0 0.00
431060 1.0001+00 0 0.00
441060 1.000E+00 0 0.00
451060 1.000E+00 0 0.00
451061 1.000E+00 0 0.00
461060 1.000E+00 0 0.00
471060 1.000E+00 0 0.00
391070 1.000E+00 0 0.00
401070 1.000E+00 0 0.00
411070 1.000E+00 0 0.00
421070 1.0003+00 0 0.00
431070 1.0006+00 0 0.00
441070 1.000E+00 0 0.00
451070 1.000E+00 0 0.00
461070 1.000E+00 0 0.00
461071 1.000E+00 0 0.00
471070 1.000E+00 0 0.00
401080 1.000E+00 0 0.00
411060 1.000E+00 0 0.00
421080 1.000E+00 0 0.00
431060 1.000E+00 0 0.00
441000 1.000E+00 0 0.00
451080 1.000E+00 0 0.00

5
5
5
5
5
5
5

50
50
50
50
50
50
50

1143
1144
1145
1146
1147
1148
1149

3
3
3
3
3
3
3

PAGE 26

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5

5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No.

Originator

Checked

0600X-CA-N0060 Rev. No I

W. Josephson

A. Savino

Sheet No. 36 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

451081 1.000E+00 0 0.00
461080 1.OOOE+00 0 0.00
471080 1.OOOE+00 0 0.00
471081 1.000E+00 0 0.00
481080 1.000E+00 0 0.00
401090 1.000E+00 0 0.00
411090 1.000E+00 0 0.00
421090 1.000E+00 0 0.00
431090 1.OOOE+00 0 0.00
441090 1.000E+00 0 0.00
451090 1.000E+00 0 0.00
451091 1.000E+00 0 0.00
461090 1.000E+00 0 0.00
461091 1.000E+00 0 0.00
471090 1.000E+00 0 0.00
471091 1.000E+00 0 0.00
481090 1.000E+00 0 0.00
411100 1.000E+00 0 0.00
421100 1.000E+00 0 0.00
431100 1.000E+00 0 0.00
441100 1.000E+00 0 0.00
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ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

451100 1.000E+00 0 0.00
451101 1.000E+00 0 0.00
461100 1.000E+00 0 0.00
471100 1.000E+00 0 0.00
471101 1.000E+00 0 0.00
481100 1.000E+00 0 0.00
411110 1.000E+00 0 0.00
421110 1.OOOE+00 0 0.00
431110 1.000E+00 0 0.00
441110 1.000E+00 0 0.00
451110 1.000E+00 0 0.00
461110 1.000E+00 0 0.00
461111 1.000E+00 0 0.00
471110 1.000E+00 0 0.00
471111 1.000E+00 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214



Washington Closn
Attachment A - ORIGEN Specific Activity Output Fil

Calc. No. 0600X-CA-N0060

Originator W. Josephson

A.Savino

3 481110 1.000E+00 0 0.00
3 481111 1.000E+00 0 0.00
3 411120 1.0003+00 0 0.00
3 421120 1.000E+00 0 0.00
3 431120 1.000E+00 0 0.00
3 441120 1.000E+00 0 0.00
3 451120 1.0003+00 0 0.00
3 461120 1.000E+00 0 0.00
3 471120 1.000E+00 0 0.00
3 481120 1.000E+00 0 0.00
3 421130 1.000E+00 0 0.00
3 431130 1.000E+00 0 0.00
3 441130 1.000E+00 0 0.00
3 451130 1.000E+00 0 0.00
3 461130 1.000E+00 0 0.00
3 471130 1.000E+00 0 0.00
3 471131 1.000E+00 0 0.00
3 481130 1.000E+00 0 0.00
3 481131 1.000E+00 0 0.00
3 491130 1.000E+00 0 0.00
3 491131 1.000E+00 0 0.00
3 421140 1.000E+00 0 0.00
3 431140 1.000E+00 0 0.00
3 441140 1.000E+00 0 0.00
3 451140 1.000E+00 0 0.00
3 461140 1.000E+00 0 0.00
3 471140 1.000E+00 0 0.00
3 481140 1.000E+00 0 0.00
3 491140 1.000E+00 0 0.00
3 491141 1.000E+00 0 0.00
3 501140 1.000E+00 0 0.00
3 421150 1.000E+00 0 0.00
3 431150 1.000t+00 0 0.00
3 441150 1.000E+00 0 0.00
3 451150 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

re Hanford
c Sheet No. 37 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 28

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 1250

CARD IMAGE

3 461150 1.000E+00 0 0.00

Checked

50
50
50
50
50
so
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

tev. No 1

Checked A. Savino

Sheet No. 39 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 1294 3 481190 1.000E+00 0 0.00
5 50 1295 3 481191 1.000E+00 0 0.00
5 50 1296 3 491190 1.000E+00 0 0.00
5 50 1297 3 491191 1.000E+00 0 0.00
5 50 1298 3 501190 1.000E+00 0 0.00
5 50 1299 3 501191 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMER

1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329

CARD IMAGE

3 441200 1.000E+00 0 0.00
3 451200 1.000E+00 0 0.00
3 461200 1.000E+00 0 0.00
3 471200 1.000E+00 0 0.00
3 481200 1.000E+00 0 0.00
3 491200 1.000E+00 0 0.00
3 491201 1.000E+00 0 0.00
3 501200 1.000E+00 0 0.00
3 451210 1.000E+00 0 0.00
3 461210 1.000E+00 0 0.00
3 471210 1.000E+00 0 0.00
3 481210 1.000E+00 0 0.00
3 491210 1.000E+00 0 0.00
3 491211 1.000E+00 0 0.00
3 501210 1.000E+00 0 0.00
3 501211 1.000E+00 0 0.00
3 511210 1.000E+00 0 0.00
3 451220 1.000Z+00 0 0.00
3 461220 1.0000+00 0 0.00
3 471220 1.000E+00 0 0.00
3 481220 1.000E+00 0 0.00
3 491220 1.000E+00 0 0.00
3 491221 1.000E+00 0 0.00
3 501220 1.000E+00 0 0.00
3 511220 1.000E+00 0 0.00
3 511221 1.000E+00 0 0.00
3 521220 1.000E+00 0 0.00
3 451230 1.000E+00 0 0.00
3 461230 1.000E+00 0 0.00
3 471230 1.000E+00 0 0.00

PAGE 29

INPUT RITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No I

W. Josephson

A. Savino

Sheet No. 40 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

481230 1.000E+00 0 0.00
491230 1.000E+00 0 0.00
491231 1.000E+00 0 0.00
501230 1.000E+00 0 0.00
501231 1.000E+00 0 0.00
511230 1.000E+00 0 0.00
521230 1.000E+00 0 0.00
521231 1.000E+00 0 0.00
461240 1.000E+00 0 0.00
471240 1.000E+00 0 0.00
481240 1.000E+00 0 0.00
491240 1.000E+00 0 0.00
501240 1.000E+00 0 0.00
511240 1.000E+00 0 0.00
511241 1.000E+00 0 0.00
521240 1.000E+00 0 0.00
461250 1.000E+00 0 0.00
471250 1.000E+00 0 0.00
481250 1.000E+00 0 0.00
491250 1.000E+00 0 0.00

PAGE 30
ORIGEN2 V2.2 t5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

491251 1.000E+00 0 0.00
501250 1.000E+00 0 0.00
501251 1.000E+00 0 0.00
511250 1.000E+00 0 0.00
521250 1.000E+00 0 0.00
521251 1.000E+00 0 0.00
461260 1.000E+00 0 0.00
471260 1.000E+00 0 0.00
481260 1.000E+00 0 0.00
491260 1.000E+00 0 0.00
501260 1.000E+00 0 0.00
511260 1.000E+00 0 0.00
511261 1.000E+00 0 0.00
521260 1.000E+00 0 0.00
541260 1.000E+00 0 0.00
471270 1.000E+00 0 0.00

Calc. No.

Originator

Checked

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349

INPUT
UNIT

5
5
5
5
5
5
5

5

5
5

5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Sheet No. 41 of 130

Job No. 14655

Date 01/10/2011

Checked A. Savino

1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399

Date 01/10/2011

481270 1.000E+00 0 0.00
491270 1.000E+00 0 0.00
491271 1.000E+00 0 0.00
501270 1.000E+00 0 0.00
501271 1.000E+00 0 0.00
511270 1.000E+00 0 0.00
521270 1.0008+00 0 0.00
521271 1.000Z+00 0 0.00
531270 1.000E+00 0 0.00
541270 1.000E+00 0 0.00
471280 1.000E+00 0 0.00
481280 1.000E+00 0 0.00
491280 1.000E+00 0 0.00
501280 1.000E+00 0 0.00
511280 1.000E+00 0 0.00
511281 1.000E+00 0 0.00
521280 1.000E+00 0 0.00
531280 1.000E+00 0 0.00
541280 1.0009+00 0 0.00
481290 1.000E+00 0 0.00
491290 1.000E+00 0 0.00
501290 1.000E+00 0 0.00
501291 1.000E+00 0 0.00
511290 1.000E+00 0 0.00
521290 1.000E+00 0 0.00
521291 1.0009+00 0 0.00
531290 1.000E+00 0 0.00
541290 1.000E+00 0 0.00
541291 1.000E+00 0 0.00
481300 1.000E+00 0 0.00
491300 1.OOOE+00 0 0.00
501300 1.000E+00 0 0.00
511300 1.000E+00 0 0.00
511301 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD
NU4BER

1400
1401

CARD IMAGE

3 521300 1.000E+00 0 0.00
3 531300 1.000E+00 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 42 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

531301 1.000E+00 0 0.00
541300 1.000E+00 0 0.00
481310 1.0OE+00 0 0.00
491310 1.000E+00 0 0.00
501310 1.000E+00 0 0.00
511310 1.000E+00 0 0.00
521310 1.000E+00 0 0.00
521311 1.000E+00 0 0.00
531310 1.000E+00 0 0.00
541310 1.000E+00 0 0.00
541311 1.000E+00 0 0.00
481320 1.000E+00 0 0.00
491320 1.000E+00 0 0.00
501320 1.000E+00 0 0.00
511320 1.000E+00 0 0.00
511321 1.000E+00 0 0.00
521320 1.000E+00 0 0.00
531320 1.000E+00 0 0.00
541320 1.00DE+00 0 0.00
551320 1.000E+00 0 0.00
561320 1.000E+00 0 0.00
491330 1.000E+00 0 0.00
501330 1.000E+00 0 0.00
511330 1.000E+00 0 0.00
521330 1.000E+00 0 0.00
521331 1.000E+00 0 0.00
531330 1.000E+00 0 0.00
531331 1.000Z+00 0 0.00
541330 1.000E+00 0 0.00
541331 1.000E+00 0 0.00
551330 1.000E+00 0 0.00
561330 1.000E+00 0 0.00
491340 1.000E+00 0 0.00
501340 1.000E+00 0 0.00
511340 1.000E+00 0 0.00
511341 1.000E+00 0 0.00
521340 1.000E+00 0 0.00
531340 1.000E+00 0 0.00
531341 1.000E+00 0 0.00
541340 1.000E+00 0 0.00
541341 1.000E+00 0 0.00
551340 1.000E+00 0 0.00
551341 1.000E+00 0 0.00

1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Sheet No. 43 of 130

Rev. No 1 Job No. 14655

Date 01/1012011

Date 01/10/2011

5 50 1445 3 561340 1.000E+00 0 0.00
5 50 1446 3 501350 1.000E+00 0 0.00
5 50 1447 3 511350 1.000E+00 0 0.00
5 50 1448 3 521350 1.000E+00 0 0.00
5 50 1449 3 531350 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480

CARD IMAGE

3 541350 1.OOOE+00 0 0.00
3 541351 1.000E+00 0 0.00
3 551350 1.000E+00 0 0.00
3 551351 1.000E+00 0 0.00
3 561350 1.000E+00 0 0.00
3 561351 1.OOOE+00 0 0.00
3 501360 1.000E+00 0 0.00
3 511360 1.000E+00 0 0.00
3 521360 1.000E+00 0 0.00
3 531360 1.000E+00 0 0.00
3 531361 1.0003+00 0 0.00
3 541360 1.0003+00 0 0.00
3 551360 1.000E+00 0 0.00
3 561360 1.000E+00 0 0.00
3 561361 1.000E+00 0 0.00
3 511370 1.0003+00 0 0.00
3 521370 1.000E+00 0 0.00
3 531370 1.000E+00 0 0.00
3 541370 1.0003+00 0 0.00
3 551370 1.000E+00 0 0.00
3 561370 1.000E+00 0 0.00
3 561371 1.000E+00 0 0.00
3 511380 1.000E+00 0 0.00
3 521380 1.000E+00 0 0.00
3 531380 1.000E+00 0 0.00
3 541380 1.000E+00 0 0.00
3 551380 1.000E+00 0 0.00
3 551381 1.000E+00 0 0.00
3 561380 1.000E+00 0 0.00
3 571380 1.000E+00 0 0.00
3 511390 1.000E+00 0 0.00

PAGE 32

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

Sheet No. 44 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

521390 1.OOOE+00 0
531390 1.000E+00 0
541390 1.000E+00 0
551390 1.000E+00 0
561390 1.000E+00 0
571390 1.OOOE+00 0
581390 1.000E+00 0
591390 1.000E+00 0
521400 1.000E+00 0
531400 1.000E+00 0
541400 1.000E+00 0
551400 1.000E+00 0
561400 1.000E+00 0
571400 1.000E+00 0
581400 1.000E+00 0
591400 1.000E+00 0
521410 1.000E+00 0
531410 1.000E+00 0
541410 1.000E+00 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

551410 1.000E+00 0
561410 1.00OE+00 0
571410 1.000E+00 0
581410 1.000E+00 0
591410 1.000E+00 0
601410 1.000E+00 0
521420 1.000E+00 0
531420 1.000E+00 0
541420 1.000E+00 0
551420 1.000E+00 0
561420 1.000E+00 0
571420 1.000E+00 0
581420 1.000E+00 0
591420 1.000E+00 0
591421 1.000E+00 0
601420 1.000E+00 0
531430 1.000E+00 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5

5

5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 45 of 130

1 Job No. 14655

Date 01110/2011

Date 01/10/2011

5 50 1517 3 541430 1.0008400 0 0.00
5 50 1518 3 551430 1.0009+00 0 0.00
5 50 1519 3 561430 1.000E+00 0 0.00
5 50 1520 3 571430 1.000E+00 0 0.00
5 50 1521 3 581430 1.000E+00 0 0.00
5 50 1522 3 591430 1.000E+00 0 0.00
5 50 1523 3 601430 1.000E+00 0 0.00
5 50 1524 3 531440 1.000E+00 0 0.00
5 50 1525 3 541440 1.000E+00 0 0.00
5 50 1526 3 551440 1.000E+00 0 0.00
5 50 1527 3 561440 1.000E+00 0 0.00
5 50 1528 3 571440 1.OOOE+00 0 0.00
5 50 1529 3 581440 1.000E+00 0 0.00
5 50 1530 3 591440 1.000E+00 0 0.00
5 50 1531 3 591441 1.000E+00 0 0.00
5 50 1532 3 601440 1.000E+00 0 0.00
5 50 1533 3 531450 1.000E+00 0 0.00
5 50 1534 3 541450 1.000E+00 0 0.00
5 50 1535 3 551450 1.000E+00 0 0.00
5 50 1536 3 561450 1.0008+00 0 0.00
5 50 1537 3 571450 1.000E+00 0 0.00
5 50 1538 3 501450 1.000E00 0 0.00
5 50 1539 3 591450 1.000E+00 0 0.00
5 50 1540 3 601450 1.000E+00 0 0.00
5 50 1541 3 611450 1.000E+00 0 0.00
5 50 1542 3 621450 1.000E+00 0 0.00
5 50 1543 3 541460 1.0008+00 0 0.00
5 50 1544 3 551460 1.000E+00 0 0.00
5 50 1545 3 561460 1.000E+00 0 0.00
5 50 1546 3 571460 1.000E+00 0 0.00
5 50 1547 3 581460 1.000E+00 0 0.00
5 50 1548 3 591460 1.000E+00 0 0.00
5 50 1549 3 601460 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 1550
5 50 1551
5 50 1552

CARD IMAGE

3 611460 1.000E+00 0 0.00
3 621460 1.0009+00 0 0.00
3 541470 1.000E+00 0 0.00
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josepbson

Checked A. Savino

Sheet No. 47 of 130

1 Job No. 14655

Date 01/1012011

Date 01/10/2011

561520 1.000E+00 0 0.00
571520 1.000E+00 0 0.00
581520 1.000E+00 0 0.00
591520 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

601520 1.000E+00 0
611520 1.ODOE+O0 0
611521 1.000E+00 0
621520 1.00E+00 0
631520 1.00E+00 0
631521 1.000E400 0
641520 1.000E+00 0
571530 1,000E+00 0
581530 1,0009+00 0
591530 1.000E+00 0
601530 1.000E+00 0
611530 1.000E+00 0
621530 1.000E+00 0
631530 1.000E+00 0
641530 1.000+00 0
571540 1.000E+00 0
581540 1.000E+00 0
591540 1.000E+00 0
601540 1.000E+00 0
611540 1.000E+00 0
611541 1.00OE+00 0
621540 1.000E+00 0
631540 1.000E+00 0
641540 1.000E+00 0
571550 1.000E+00 0
581550 1.0009+00 0
591550 1.000E+00 0
601550 1.0001+00 0
611550 1.000E+00 0
621550 1.000E+00 0
631550 1.000E+00 0
641550 1.000E+00 0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5
5
5
5

50
50
50
50

1596 3
1597 3
1590 3
1599 3

PAGE 35

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5

5

5
5
5

WRITE
UNIT

50
50
50
s0
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50
50
50
50

CARD
NUMBER

1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cac. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 48 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

641551 1.000Z+00 0 0.00
581560 1.000E+00 0 0.00
591560 1.000E+00 0 0.00
601560 1.000E+00 0 0.00
611560 1.000E+00 0 0.00
621560 1.000E+00 0 0.00
631560 1.OOOE+00 0 0.00
641560 1.000E+00 0 0.00
581570 1.000E+00 0 0.00
591570 1.000E+00 0 0.00
6D1570 1.000E+00 0 0.00
611570 1.000E+00 0 0.00
621570 1.000E+00 0 0.00
631570 1.000E+00 0 0.00
641570 1.000E+00 0 0.00
591580 1.OOOE+00 0 0.00
601580 1.000E+00 0 0.00
611580 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

621580 1.000E+00 0 0.00
631580 1.000E+00 0 0.00
641580 1.000E+00 0 0.00
591590 1.000E+00 0 0.00
601590 1.000E+00 0 0.00
611590 1.000E+00 0 0.00
621590 1.000E+00 0 0.00
631590 1.000E+00 0 0.00
641590 1.000E+00 0 0.00
651590 1.000E+00 0 0.00
601600 1.000E+00 0 0.00
611600 1.000E+00 0 0.00
621600 1.000E+00 0 0.00
631600 1.000E+00 0 0.00
641600 1.000E+00 0 0.00
651600 1.000E+00 0 0.00
661600 1.0O0E+00 0 0.00
601610 1.OO0E+00 0 0.00

50
so
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5

5
5
5
5

5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

PAGE 36

CARD
NUMBER

1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3



Washington Clos
Attachment A - ORIGEN Specific Activity Output Fil

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino,

5 50 1668 3 611610 1.000E+00 0 0.00
5 50 1669 3 621610 1.000E+00 0 0.00
5 50 1670 3 631610 1.000E+00 0 0.00
5 50 1671 3 641610 1.OOOE+00 0 0.00
5 50 1672 3 651610 1.000E+00 0 0.00
5 50 1673 3 661610 1.000z+00 0 0.00
5 50 1674 3 611620 1.000E+00 0 0.00
5 50 1675 3 621620 1.000E+00 0 0.00
5 50 1676 3 631620 1.000E+00 0 0.00
5 50 1677 3 641620 1.000E+00 0 0.00
5 50 1678 3 651620 1.000E+00 0 0.00
5 50 1679 3 651621 1.0000+00 0 0.00
5 50 1680 3 661620 1.000E+00 0 0.00
5 50 1681 3 621630 1.000E+00 0 0.00
5 50 1682 3 631630 1.000E+00 0 0.00
5 50 1663 3 641630 1.000E+00 0 0.00
5 50 1684 3 651630 1.000E+00 0 0.00
5 50 1685 3 651631 1.0000+00 0 0.00
5 50 1686 3 661630 1.000E+00 0 0.00
5 50 1687 3 621640 1.000E+00 0 0.00
5 50 1688 3 631640 1.000E+00 0 0.00
5 50 1689 3 641640 1.000E+00 0 0.00
5 50 1690 3 651640 1.000E+00 0 0.00
5 50 1691 3 661640 1.00O0+00 0 0.00
5 50 1692 3 621650 1.000E+00 0 0.00
5 50 1693 3 631650 1.0009+00 0 0.00
5 50 1694 3 641650 1.000E+00 0 0.00
5 50 1695 3 651650 1.000E+00 0 0.00
5 50 1696 3 661650 1.000E+00 0 0.00
5 50 1697 3 661651 1.000E+00 0 0.00
5 50 1698 3 671650 1.000E+00 0 0.00
5 50 1699 3 661660 1.000E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002). Run on 11/14/09 at 16:41:41
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 1700 3 671660 1.000E+00 0 0.00
5 50 1701 3 671661 1.000E+00 0 0.00
5 50 1702 3 681660 1.000E+00 0 0.00
5 50 1703 3 691670 1.000E+00 0 0.00

re Hanford
e Sheet No. 49 of 130

Rev. No I Job No. 14655

Date 01/10/2011

Date 01/10/2011
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CARD IMAGE



Washington Closure Hanford

Attachment A- ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 50 of 130

Job No. 14655

Date 01/1012011

Date 01/10/2011

3 681671 1.OOOE+00 0 0.00
3 681680 1.000E+00 0 0.00
3 701680 1.000E+00 0 0.00
3 691690 l.000E+00 0 0.00
3 691690 1.OOOE+00 0 0.00
3 701690 1.000E+00 0 0.00
3 681700 1.000E+00 0 0.00
3 691700 1.OOOE+00 0 0.00
3 691701 1.OOOE+00 0 0.00
3 701700 1.000E+00 0 0.00
3 681710 1.OOOE+00 0 0.00
3 691710 1.000E+00 0 0.00
3 701710 1.000E+00 0 0.00
3 681720 1.000E+00 0 0.00
3 691720 1.000E+00 0 0.00
3 701720 1.OOOE+00 0 0.00
0

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
NEUTRON YIELD PER NEUTRON-INDUCED FISSION

NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD WUCLIDE YIELD

832090 0.0000 882230 0.0000 882260 0.0000 882280 0.0000

902280 0.0000 902290 2.0490 902300 0.0000 902320 2.4180

912310 0.0000 912320 0.0000 912330 2.6630 912341 0.0000

922310 0.0000 922320 0.0000 922330 2.4990 922340 2.6310

922370 0.0000 922380 2.8010 922390 0.0000 922400 0.0000

932360 0.0000 932390 0.0000 942360 2.8700 942370 0.0000

942400 3.1350 942410 2.9340 942420 3.2800 942430 0.0000

952420 3.3600 952430 3.7320 952441 0.0000 952440 0.0000

962440 3.7250 962450 3.8320 962460 3.8580 962470 3.5920

972490 3.7600 982490 4.0620 982500 3.9700 982510 4.1400

OUTPUT UNIT - 6 PAGE 38

NUCLIDE YIELD NUCLIDE YIELD

892270 0.0000 902270 0.0000

902330 0.0000 902340 0.0000

912340 0.0000 922300 0.0000

922350 2.4210 922360 2.7340

932360 0.0000 932370 3.0050

942380 2.8330 942390 2.8750

952410 3.2770 952421 3.1620

962420 3.7460 962430 3.4340

962480 3.7960 962490 0.0000

982520 4.1260 982530 4.1500

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

Sheet No. 51 of 130

Job No. 14655

Date 01/10/2011

Date 01110/2011

982540 0.0000 992530 0.0000 992541 0.0000

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
SPONTANEOUS FISSION NEUTRON YIELD, NEUT/FISSION

NUCLIDE
922350
932360
942380
942440
952440
962450
982500

NUCLIDE NUCLIDE
1.6950 922360 1.6500 922370
1.7830 932370 1.8730 932380
2.2800 942390 2.2400 942400
2.3000 952400 2.2900 952410
2.6570 952441 2.6650 962410
2.8720 962460 3.0000 962480
3.5600 982520 3.7250 982540

992540 0.0000

OUTPUT UNIT - 6

0 0.0000 0 0.0000

PAGE 39

NUCLIDE NUCLIDE NUCLIDE
1.8720 922380 2.0000 922390 2.0480 932361 1.7900
1.9630 932390 2.0530 942360 2.2200 942370 1.8860
2.1600 942410 2.2500 942420 2.1500 942430 2.4300
2.3830 952420 2.4750 952421 2.5900 952430 2.5200
2.5000 962420 2.5900 962430 2.6870 962440 2.7600
3.3200 962500 3.5600 972490 3.7200 982490 3.4400
3.9000 992530 3.9200 992540 4.0400 992550 4.1600

THE REMAINING NEUTRON YIELDS ARE CALCULATED FRON THE EQUATION: NEUT/FISS-(2.84+0.1225*(AT WT-244)

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run On 11/14/09 at 16:41:41
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

PAGE 40

SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 1.0000000
0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.00O0000 1.0000000

ELEMENT

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No I

20 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
21 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
22 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
23 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
24 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
25 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
26 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
27 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
28 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
29 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
30 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
31 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
32 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
33 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
34 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
35 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000
36 0.0000000 0.0000000 0.0005000 0.0000000 1.000000 1.0000000
37 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
38 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
39 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
40 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
41 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
42 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
43 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
44 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
45 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
46 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
47 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
48 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000
49 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000

OUTO
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

Sheet No. 52 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0,0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 0.0000000 1.0000000

UT UNIT - 6 PAGE 41

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

50 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
51 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
52 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0,0000000 1.0000000
53 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
54 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000

55 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output Fil

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

0 0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0. 0000000
0.0000000
0.0000000
0. 0000000
0.0000000
0.0000000
0,0000000
0.0000000
0.9950000
0.0000000
0.9950000
0.0000000
0.0000000
0.0000000
0.0000000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000

0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000

0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0. 000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.9990000
0.0000000
0.9999000
0.0000000
0.0000000
0.0000000
0.0000000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1. 0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1. 0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0500000
1.0000000
0.0010000
0.0010000
0.0010000
0.0010000

C Sheet No. 53 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1. 0000000
1.0000000
1.0000000
1.0000000
1,0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.2000000
0.0500000
0.0200000
0.0010000
0.0010000
0.0010000
0.0010000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.6000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0,0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
1.0000000
0.0000000
0.000000
0.0000000
0.0000000
0.0000000
0.0000000

0.0000000
0.0000000
0.0000000
0.0000000
0. 0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.000000
1.0000000
1.0000000
1.0000000
1.0000000



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 54 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

99 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000

OUTPUT UNIT - 6 PAGE 42

ORIGEN2 V2.2 (5-4-2002), Run on 11/14109 at 16:41:41
GROUP FRACTIONAL RECOVERIES

GROUP SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER

1 2 3 4 5 6 7 8 9 10
1 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
2 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
3 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000

4 0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 0.0000000

5 0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 0.0000000
6 0.9950000 1.0000000 0.0005000 0.9999000 1.0000000 0.0200000 0.0000000 0.0000000 0.0000000 0.0000000

7 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
8 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
9 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000

10 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
11 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
12 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
13 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000

14 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 0.0000000
15 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
16 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
17 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
18 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

19 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

OUTPUT UNIT - 6 PAGE 43

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
ELEMENT ASSIGNMENTS TO FRACTIONAL RECOVERY GROUPS

ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP

1 14 2 13 3 1 4 1 5 1 6 13 7 13 8 1 9 12
10 13 11 1 12 1 13 1 14 1 15 1 16 1 17 12 18 13
19 1 20 1 21 1 22 1 23 1 24 1 25 1 26 1 27 1
28 1 29 1 30 1 31 1 32 1 33 1 34 1 35 12 36 13
37 1 38 1 39 1 40 1 41 1 42 1 43 1 44 1 45 1
46 1 47 1 48 1 49 1 50 1 51 1 52 1 53 12 54 13
55 1 56 1 57 1 58 1 59 1 60 1 61 1 62 1 63 1
64 1 65 1 66 1 67 1 66 1 69 1 70 1 71 1 72 1

73 1 74 1 75 1 76 1 77 1 78 1 79 1 80 1 81 1
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Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655
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Checked A. Savino Date 01/10/2011

82 1 83 1 84 1 85 1 86 13 87 1 88 1 89 1 90 2
91 3 92 4 93 5 94 6 95 7 96 8 97 9 98 10 99 11

OUTPUT UNIT - 6 PAGE 44
ORIGEN2 V2.2 (5-4-20021, Run on 11/14/09 at 16:41:41

CHEMICAL TOXICITIES, GRAMS PER M*3 WATER

NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY
1 3.50E+03 2 2.00E-01 3 5.00E+00 4 1.00E+00 5 1.00E+00 6 4.00E+02
7 1.00E-02 8 9.45E+05 9 1.00E+00 10 1.00Z+00 11 1.00E+03 12 1.00E+01

13 1.00E-02 14 5.00E+00 15 1.00E-02 16 5.00E+01 17 1.50E-01 18 1.00E+01
19 1.00E+03 20 3.00E+01 21 5.00E-01 22 1.00E-01 23 1.00E-01 24 2.00E-02
25 1.00Z-02 26 5.00E-02 27 5.00E-02 28 5.00E-02 29 1.00E-02 30 5.00E-02
31 2.00E-01 32 5.OOE-01 33 1.00E-02 34 1.00E-02 35 3.00E+00 36 4.00E+01
37 5.00E+01 38 1.00E+01 39 1.00E-03 40 1.00E+00 41 2.00E-02 42 5.00E-01
43 1.00E+02 44 1.00E+00 45 5.00E-02 46 5.00E-02 47 1.00E-03 48 1.00E-02
49 2.00E-02 50 5.00E-02 51 5.00E-02 52 2.00E-01 53 1.00E+01 54 1.50E+02
55 5.00E+00 56 5.003-01 57 1.00E+00 58 2.00E+00 59 1.00E+00 60 2.00E-01
61 1.00E+00 62 2.00E-01 63 2.00E-01 64 2.00E-01 65 5.00E-01 66 1.00E+00
67 1.00E+00 68 1.00E-01 69 2.00E-01 70 1.00E-01 71 1.00E-01 72 5.00E-02
73 1.00E+00 74 1.00E+02 75 1.00E+01 76 1.003+00 77 8.00E-01 78 3.00E-01
79 2.00E-02 80 2.00E-03 81 5.00E-03 82 1.00E-02 83 1.00E-01 84 2.00E-01
85 1.00E+01 86 5.00E+02 87 5.00E+00 88 1.003-03 89 2.00E-02 90 5.00E-04
91 5.003-03 92 5.00E-01 93 8.00E-03 94 8.00E-04 95 4.00E-02 96 5.00E-01
97 5.00E-03 98 1.00E-02 99 1.00E-02

OUTPUT UNIT - 6 PAGE 45
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

1 0 TIT * TIT ORIGEN SPECIFIC ACTIVITIES
2 0 RDA * RDA
3 0 RDA * RDA READ DATA LIBRARIES
4 0 RDA * RDA
5 0 LIP * LIP 0 00 *

6 0 LIS * LIS 0 1 2 3 0 0 0 9 3 0 0 0
7 0 PHO * PHO 101 102 103 10
8 0 RDA * RDA
9 0 RDA * RDA INPUT 1 GRAM OF EACH ISOTOPE *

10 0 RDA * RDA *
11 0 BAS * BAS 1 GRAM OF EACH ISOTOPE *

12 0 INP * IMP -1 1 -1 -1 1 1
13 0 NOV * MOV -1 1 0 1
14 0 RDA * RDA
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15 0 RDA * RDA GENERATE OUTPUT
16 0 RDA * RDA
17 0 OPTL * OPTL 8 8 a 8 8 8 5 8 6 a 8 8 8 8 8 8 88 88 8 8 8
18 0 OPTA * OPTA 88 8 8 8 8 5 8 8 a 8 8 8 8 8 8 8 8 8 8 8 8 a 8
19 0 OPTF * OPTF 8 8 8 8 8 a 5 8 8 a 8 6 8 a 8 8 8 8 8 8 a 8 8

20 0 OUT * OUT 1 1 -1 0
21 0 END * END

SUM OF YIELDS FOR EACH FISSILE ISOTOPE: 0.000 0.000 0.000 0.000

ISOTOPES FOR WHICH YIELDS ARE EXPLICITLY ACCOUNTED FOR: 0 0 0 0 0

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES
PONER- 1.00000E+00 M44, BURNUP- 1.00000E+00 MD, FLUX- 1.OOE+00 N/CM**2-SEC

REACTIVITY AND BURNUP DATA
BASIS- 1 GRAM OF EACH ISOTOPE

TIME, SEC
NEUT. FLUX
SP PON,4N
BURUP, MND
K INFINITY
NEUT PRODN
NEUT DESTN
TOT BURNUP
AVG N FLUX
AVG SP PON

0.000 0.000 0.000 0.000

0 0 0

PAGE 46

0.0S
0.ODE+00
0.OOE+00
0.00E+00
0.OOE+00
0.00000

0.OOE+00
0.OOE+00
0.OOE+00
0.00E+00
0.OOE+00

SIZE OF MMAX(I): k44AX- 1 #- 950 MMAX- 2 #- 290 IAX- 3 # 47 MMAX- 4 6- 3 NMAX- 5 - 0 MMAX- 6 9- 0
MMAX- 7 #- 0 MRAX- 8 4- 0 MMAX- 9 6= 0 ISIAX-10 6- 0 MMAX-11 4- 0 MMAX-12 0' 0

THE NUMBER OF NON-ZERO TERMS IN A-1656
THE NUMBER OF NON-ZERO FISSION PRODUCT YIELDS- 2
ILITE- 688 IACT- 129 IFp- 879 ITOT-1696
THE NUMBER OF NON-ZERO NATURAL ABUNDANCES- 437
THE NUMBER OF NON-ZERO PHOTON YIELDS- 7903

*
*
*
*
*



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

THE MAXIMUM NUMBER OF TERMS IN AP- 0

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

. ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MVD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

N I
H 2
H 3
H 4

HE 3
HE 4
HE 6
LI 6
LI 7
LI 8
BE a
BE 9
BE 10
BE 11

B 10
B 11
B 12
C 12
C 13
C 14
C 15
N 13
N 14
N 15
N 16
0 16
0 17
0 18
0 19
F 19
F 20

0.0s
0.000E+00
0.OOOE+00
9.654E+03
2.822E+15
0.000E+00
0.000E+00
2.328E+12
0.OOOE+00
0.000E+00
1.676E+12
7.054E+17
0.000E+00
2.235E-02
7.544E+10
0.000E+00
0.000E+00
4.633E413
0.OOOE+00
0.000E+00
4.459E+00
3.072E+11
1.451E+09
0.000E+00
0.000E+00
9.907E+10
0.000E+00
0.000E+00
0. 000E+00
2.048E+10
0. 000E+00
4.950E+10

Sheet No. 57 of 130

1 Job No. 14655

Date 01/1C/2011

Date 01/10/2011
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

0.000E+000 OOOE+000.000E+00
0.000E+00
1.318E+10
6.248E+03
0. OOOE+00
8.709E+06
2.363E+13
7.575E+09
0.000E+00
0.000E+00
0.000E+00
7.363E+08
5.355E+06
0.OOOE+00
2.999E+09
9.949E+08
1.021E+11
0.000E+00
0.000E+00

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MU, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.Os
0.000E+00
3.858E+07
1.719E+01
0.000E+00
2.855E+05
1.583E+05
2.677E+10
0.000E+00
0.000E+00
0.OOOE+00
4.241E+04
0.000E+00

Sheet No. 58 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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ACTIVATION PRODUCTS

NE 20
NE 21
NE 22
NE 23
NA 22
NA 23
NA 24
NA 24M
NA 25
MG 24
MG 25
MG 26
MG 27
NG 28
AL 27
AL 28
AL 29
AL 30
SI 28
SI 29

SI 30
SI 31
SI 32

P 31
P 32
P 33
P 34
S 32
S 33
S 34
S 35
S 36

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 59 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.005E+09
0.000E+00
3.300E-02
0.000E+00
1.3303+08
4.148E+11
0.000E+00
1.008E+05
0.0002+00
3.409E+01
0.000E+00
4.186E+07
2.580E+02
0.000E+00
6.986E-06
0.000E+00
6.039E+06
3.226E+06
1.943E+08
0.000E+00
1.077E-01
0.000E+00
0.000E+00
0.000E+00
1.781E+04
0.000E+00
6.128E+05
0.000E+00
4.362E+08
0.OOOZ+00
3.389E+04
1.314E+10
8.295E+05
1.491E+06
6.676E+07
2.202E+09
0.000E+00
0.000E+00
0.000E+00

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

S 37
CL 35
CL 36
CL 37
CL 38
CL 38:M
AR 36
AR 37
AR 38
AR 39
AR 40
AR 41
AR 42

K 39
K 40
K 41
K 42
K 43
K 44

CA 40
CA 41
CA 42
CA 43
CA 44
CA 45
CA 46
CA 47
CA 48
CA 49
SC 45
SC 46
SC 46M
SC 47
SC 48
SC 49
SC 50
TI 46
TI 47
TI 48

PAGE 49



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MM, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

TI 49
TI 50
TI 51

V 49
V 50
V 51
V 52
V 53
V 54

CR 50
CR 51
CR 52
CR 53
CR 54
CR 55
MN 54
MN 55
MN 56
MN 57
MN 58
FE 54
FE 55
FE 56
FE 57
FE 58
FE 59
CO 58m
CO 58
CO 59
CO 60
CO 60M
CO 61
CO 62
NI 58
NI 59
NI 60

0.0$
0.000E+00
O.OOOE+00
6.403E+08
8.079E+03
1.788E-13
0.000E+00
9.647E+08
2.204E+09
3.800E+09
0.000E+00
9.244E+04
0.000E+00
0.OOOE+00
0.000E+00
9.634E+08
7.741E+03
o.OOOE+00
2.171E+07
2.050E+09
2.980E+09
0.OOOE+00
2.501E+03
0.000E+00
0.000E+00
O.000E+00
4.920E+04
5.908Z+06
3.182E+04
O.000E+00
1.131E+03
2.9949+08
3.1159+07
2.023E+09
0.000E+00
7.577E-02
O.000E+00

Sheet No. 60 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

ACTIVATION PRODUCTS



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

0.000E+00
0.000E+00
6.171E+01
0.000E+00
1.914E+07
8.698E+05
3.115E+08
O.000E+00
3.057E+06
0.000E+00
5.588+08
7. 564E+05
7.755E+07
O.000E+00
8.241E+03

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

. ORIGEN SPECIFIC ACTIVITIES

POER- 1.00000E+00 MN, BURNUP- 1.00000E+00 4ND, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.0s
0.000E+00
0.000E+00
0.OOOE+00
4.183E+07
3.302E+06
0.000E+00
1.104E+09
1.126E+07
0. 000E+00
1.274E+08
0.000E+00
3.08E+06
3.951E+12
0.0001400
1.559E405
7.259E+12
0.000E+00

Sheet No. 61 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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NI
NI
NI
NI
NI
NI
CU
CU
CU
CU
CU
Cu
ZN
EN
ZN

61
62
63
64
65
66
62
63
64
65
66
67
63
64
65

ZN 66
EN 67
2N 68
ZN 69
ZN 69M
ZN 70
ZN 71
ZN 71M
GA 69
GA 70
GA 71
GA 72
GA 72M
GE 70
GE 71
GE 71M
GE 72

I



Washington Closure Hanford
A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No I

W. Josephson

A. Savino

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNOP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES

PAGE 51

ACTIVATION PRODUCTS

Attachment

Calc. No.

Originator

Checked

Sheet No.

Job No.

Date

Date

62 of 130

14655

01/10/2011

01/10/2011

GE 73
GE 74
GE 75
GE 75M
GE 76
GE 77
GE 77M
AS 75
AS 76
AS 77
SE 74
SE 75
SE 76
SE 77
SE 77M
SE 78
SE 79
SE 79M
SE 80
SE 81
SE 81M
SE 82
SE 83
SE 83M
BR 79
BR 80
BR 801M
BR 81
BR 82
BR 8214
BR 83
KR 78
ER 79
KR 79M

0.OOOE+00
0.OOOE+00
3.029E+07
3.077E+09
0.000E+00
3.603E+06
2.699E+09
0.OOOE+00
1.567E+06
1.049E+06
0.000E+00
1.454E+04
0.000E+00
0.000E+00
9.376E+09
0.000E+00
6.969E-02
6.121E+08
0.000E+00
1.255E+08
4.053E+07
0.000E+00
1.007E+08
1. 943E+09
o.oooE+00
1.351E+08
8.8679+06
0.000se+00
1. 083E+06
3.742E+08
1.580E+07
0.000E+00
1.137E+06
2.598E+09



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 63 of 130

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

0.0s
0.000E+00
2.104E-02
1.048E+10
o. OOE+00
o.000E+00
2.064E+07
0.000E+00
3.925E+02
8.232E+06
0.000E+00
2.834E+07
1.255E+07
o.000E+00
8.141E+04
2.149E409
8.754E-08
1.201E408
1.391Z+08
0.000E00
2.370E+04
3.161E+07
o.000E+00
0.000E+00
1.284E+07
0.000E+00
2.907E+04
1.365E+02
3.627E+06
2.697E+08
0.000E+00
7.8968+09
5.443E+05
1.124E+07
2.454E+04
9.629E+06
3.338E+06
1.048E+08
8.519E+08
4.491E+05
0.000E+00
0.000E+00

1 GRAM OF EACH ISOTOPE

KR 80
KR 81
KR 8114
KR 82
KR 83
KR 83M
KR 84
KR 85
KR 85M
KR 86
ER 87
KR 88
B 85
RB 86
RB 86M
RB 87
RB 88
RB 89
SR 845
SR 85
SR 85M
SR 86
SR 87
SR 87M
SR 88
SR 89
SR 90
SR 91
$R 93

Y 69
Y 894
Y 90
Y 90M
Y 91
Y 92
Y 93
y 94
Y 96

ZR 89
ZR 90
SR 91



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 64 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.000E+00
2.514E-03

0.OOOE+00
2.149E+04
0.OOOE+00
1.912E+06
3.930E-01
1. 398E+05
o.OOOE+00
2.828E+02

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POMER- 1.ODOOOE+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.OS
1.874E-01
3.912E+04
3.810E+05
1.399E+06
2.690E+07
1.939E+09
4.113Z+10
4.703E+10
0.000E+00
4.921E+06
1.099E+00
0.OOOE+00
0.000E+00
0. 000E+00
0.000E+00
0.000E+00
4.7989+05
O.000E+00
1.274E+08
1.418E-03
1.4 96E+04
B. 692E-04

PAGE 52
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ZR 92
ZR 93
ZR 94
ZR 95
ZR 96
ZR 97
NB 91
NB 92
NB 93
NB 9314

NB 94
NB 95
NB 95M
NB 96
uB 97
NB 97H
NB 98
NB100
No 92
NO 93N
140 93
NO 94
NO 95
NO 96
NO 97
NO 98
NO 99
M0100
M0101
TC 97
TC 971M
TC 98



Washington Closure banford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 65 of 130

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

TC 99
TC100
TC101
RU 96
RU 97
RU 98
RU 99
R100
RU101
RU102
RU103
RU104
R0105
RU106
RU017
RHI02
RB103
RH104
RH104H
RH105
RH0SM
RH106
R8106M
RH107
PD102
PD103
PD104
PD105
PD106

1.696E-02
7.143E+09
1.312E+08
0.000E+00
4.643E+05
o .000E+00
0.0009+00
0.0009+00
0.OOOE+OO
0.000E+00
3.229E+04
0.000E+00
6.727E+06
3.347E+03
4.186E+08
1.209E+03
0.0001+00
2.5669+09
4.168E+08
8.444E+05
2.389E+09
3.561E+09
1.344E+07
8.101E+07
0.000E+00
7.400E+04
0.000E+00
0.000E+00
0.000E+00

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 HN, BURNUP- 1.00000E+00 NED, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
I GRAM OF EACH ISOTOPE

0.01
PD107 5.145E-04
PD107M 4.952E+09
PD108 0.000E+00
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No 1

Originator W. Josephson

Checked A. Savino

Sheet No. 66 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PD109 2.137E+06
PD109M 3.680E+08
PD110 0.000E+00
PD111 7.703E+07
PD111M 5.135E+06
AG106 1.450E+05
AG107 0.OOOE+00
AG108 7.349E+08
AGlOSM 2.607E+01
AG109 0.000E+00
AG109M 2.615E+09
AGIO 4.171E+09
AG110M 4.752E+03
AGIll 1.580E+05
AG111M 1.564E+09
AG112 8.942E+06
CD106 0.000E+00
CD107 4.515E+06
CD10B 0.000E+00
CD109 2.583E+03
CD110 0.000E+00
CD111 0.000E+00
CD111M 3.480E+07
CD112 0.000E+00
CD113 0.000E+00
CD114 0.000E+00
CD115 5.098E+05
CD115M 2.547E+04
CD116 0.000E+00
CD117 1.031E+07
CD117I 7.881E+06
CD119 1.682E+08
CD121 7.287E+09
IN113 0.000E+00
IN113M 1.673E+07
IN114 1.377E+09
IN114M 2.314E+04
IN115 6.223E-12
IN116 6.901E+09
IN116H 2.995E+07
IN117 3.654E+07
IN117M 1.381E+07
IN118 1.913E+10



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 67 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

Il119 6.323E+08
1 119M 8.782E+07
IN120 2.118E+09

IN120M 3.054E+10
IN121 3.331E+09

OUTPUT NIlT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CN**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.OS
S5112 0.000E+00
SN113 1.004E+04
SM113M 8.323E+07
SN114 0.000E+00
SN115 0.000E+00
SN16 0.000E+00
SN117 0.000E+00
SN117M 7.972E+04
sm118 0.000E+00
S119 0.0009+00
SN119M 4.480E+03
S120 0.000E+00
SN121 9.668E+05
SN1214 5.9152+01
SN122 0.000E+00
SN123 8.222E+03
S123M 3.815E+07
SN124 0.000E+00
SN125 1.094E+05
SN125M 1.581E+08
S8121 0.000E+00
SS122 3.965E+05
SB122M 3.671E+08
SB123 0.000E+00
S9124 1.750E+04
SB124 9.7873+08
S8125 1.033E+03
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Washington Closure Hanford
Attachment A- ORIGEN Specific Activity Output File Sheet No. 68 of 130

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/1012011

Checked A. Savino Date 01/10/2011

SB126 8.364S+04
SB126M 7.858E+07
TE120 0.000+00
TE121 6.350E+04
TE121H 7.008E+03
TE122 0.000E+00
TE123 2.907E-10
TE123 8.874E+03
TE124 0.000E+00
TE125 0.000E+00
TE125M 1.802E+04
TE126 0.000E+00
TE127 2.640E+06
TE127M 9.436E+03
TE128 O.OOOE+00
TE129 2.095E+07
TE129M 3.014E+04
TE130 0.000E+00
TE131 5.744E+07
TE131N 7.977E+05
1125 1.750E+04
I126 7.962E+04
2127 0.000E+00
1128 5.882E+07

OUTPUT UNIT 6
ORIGEN2 V2.2 (5-4-2002}, Run on 11/14/09 at 16:41:41

. ORIGEN SPECIFIC ACTIVITIES

POIER- 1.00000E+00 NW, SURNUP= 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
I GRAN OF EACH ISOTOPE

0.0S
1129 1.766E-04
1130 1.951E+06
1130M 1.608E+08
1131 1.240E+05
1132 1.033E+07

XE124 0.000E+00
XE125 1.475E+06
XE125M 1.584E+09
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 69 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

XE126 0.000E+00
XE127 2.825E+04
XE127M 1.270E+09
XE128 0.0009+00
XE129 0.000E+00
XE129M 1.266E+05
XE130 0.0009+00
XE131 0.000E+00
XE131M 8.381E+04
XE132 0.000E+00
XE133 1.872E+05
XE133M 4.485E+05
XE134 0.0003+00
XE135 2.555E+06
XE135M 9.113E+07
XE136 0.000E+00
XE137 3.585E+08
CS131 1.028E+05
CS132 1.528E+05
CS133 0.000E+00
CS134 1.294E+03
CS134M 8.068E+06
CS135 1.152E-03
CS136 7.3313+04
CS137 8.702E+01
Cs138 4.233E+07
DA130 0.000E+00
BA131 8.447E+04
BA131M 9.573E+07
BA132 0.000E+00
BA133 2.504E+02
BR133M 6.062E+05
BA134 0.000E+00
BA135 0.000E+00
BA135H 8.093E+05
BA136 0.000E+00
BA136M 2.694E+11
BA137 0.000E+00
aA137M 5.381E+08
8A138 0.000E+00
RA139 1.636E+07
BA140 7.296E+04
BA141 7.303E+02



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

OUTPUT UNIT = 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

PONER- 1.00000E+00 NW, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.05
LA137 4.352E-02
LA138 1.920E-08
LA139 0.000E+00
LA140 5.568E+05
LA141 5.657E+06
CE136 0.000E+00
CE137 2.543E+06
CE137M 6.655E+05
CE138 0.000&+00
CE139 6.829E+03
CE139M 1.445E+09
CE140 0.000E+00
CE141 2.150E+04
CE142 2.401E-08
CE143 6.644E+05
CE144 3.191E+03
CE145 4.324E+08
PR141 0.000E+00
PR142 1.154E+06
PR142M 9.073E+07
PR143 6.734E+04
PR144 7.558E+07
PR145 3.615E+06
ND142 0.000E+00
ND143 0.000v+00
ND144 1.183E-12
ND145 0.000E+00
ND146 0.000E+00
ND147 8.035E+04
ND148 0.000E+00
ND149 1.216E+07
ND150 0.000E+00

Sheet No. 70 of 130
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ACTIVATION PRODUCTS



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

ND151 1.005E+08
P1145 1.393E+02
P1447 9.274E+02
P1148 1.644E+05
PM148M 2.137E+04
P2149 3.964E+05
PM150 7.799E+06
P1151 7.314E+05
PH152 3.0188+08
SM144 0.0008+00
S145 2.649E+03
$14-6 3.4998-05
81147 2.2748-08
8148 3.020E-13
S149 2.402E-13
S150 0.000E+00
SM151 2.632t+01
S152 0.000E+00
S153 4.388E+05

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 N, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.0s
SM154 0.000E+00
SM155 5.467E+07
80151 0.0009+00
EU152 1.730E+02
EU152M 2.213E+06
E0153 0.000E+00
E0154 2.700E+02
EU155 4.653E+02
8U156 5.514E+04
GD152 2.179E-11
GD153 3.528E+03
GD154 0.000E+00
GD155M 2.349E+12

Sheet No. 71 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 72 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

GD155 O.OOOE+O0
GD156 0.OOOE+00
GD157 O.OOOE+00
GD158 O.OOOE+00
GD159 1.060E+06
GD160 0.000E+00
GD161 3.158E+08
G0162 1.161E+08
TB157 1.519E+01
TB159 0.OOOE+00
T8160 1.129E+04
T8161 1.172E+05
TB162 1.554E+08
DY156 0.00E+O0
DY157 2.465E+06
DY158 0.OOOE+00
DY159 5.705E+03
DY160 0.OOOE+00
DY161 O.OOOE+00
DY162 0.OOOE+00
DY163 0.0009+00
DY164 0.000E+00
DY165 8.085E+06
DY165M 9.077E+08
DY166 2.3179+05
H0163 6.649E+01
H0165 0.000E+00
H0166 7.047E+05
M0166M 1.795E+00
ER162 0.00OE+00
ER163 1.539E+07
ER164 0.000E+00
ER165 1.945E+06
ER166 0.000E+00
ER167 0.000E+00
ER167M 2.938E+10
ER168 0.000E+00
ER169 8.223E+04

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

OUTPUT UNIT = 6 PAGE 58

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

POWER- 1.00000E+00 MV, BURNUP- 1.00000E+00 1ND, FLUX- 1.00E+00 H/CN**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.0S
ER170 0.000E+00
ER171 2.438E+06
ER172 3.720E+05
TM169 0.000E+00
TM170 5.976E+03
TH170M 1.6199+16
71471 1.089E+03
TH172 2.866E+05
TM173 2.199E+06
YE168 0.000E+00
Y9169 2.414E+04
YE170 0.OOOE+00
Y8171 0.000E+00
Y8172 0.000E+00
YB173 0.000E+00
Y8174 0.0000E+0
YB175 1.782E+05
Y8175N 9.626E+11
YE176 0.000E+00
YB177 9.322E+06
LU175 0.000E+00
LU176 6.774E-08
LT3176H 4.827E+06
LU.177 1.100E+05
LU177M 4.761E+03
SF174 0.000E+00
HF175 1.066E+04
MY176 0.000E+00
HF177 0.000E+00
HF178 0.000E+00
HF178M 1.585E+10
SF179 0.000E+00
SF179M 3.390E+09
SF180 0.000E+00
HF180m 3.167E+06
HF181 1.702E+04
SF182 2.183E-04

Sheet No. 73 of 130
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ACTIVATION PRODUCTS

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 74 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

TA18O 1.242E-10
TA181 O.OOOE+00
TA182 6.241E+03
TA12M 6.264E+07
TA183 1.400E+05
WisO o.oooE+00
W181 5.956E+03
W182 0.000E+00
W183M 1.186E+10
W183 0.000E+00
W184 0.000E+00
W185 9.402E+03
"185 6.089E+08
W186 0.000E+00

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURMUP- 1.00000E+00 NWD, FLUX- 1.00E+00 N/CM"2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.0s
W187 7.015E+05
v188 1.001E+04
W189 8.655E+07

RE15 0.000E+00
RE186 1.860E+05
RE187 3.825E-08
RE188 9.821E+05
R188M 5.3519+07
RE189 6.826E+05
OS184 0.000E+00
0S185 7.512E+03
0S186 0.000E+00
03187 0.000E+00
OS188 0.OOOE+00
0S189 0.000E+00
05190 0.000E+00
OS190M 1.000E+08
0S191 4.440E+04

PAGE 59

ACTIVATION PRODUCTS



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

OS191M 1.263E+06
OS192 0.000E+00
08193 5.240E+05
00194 3.073E+02
IR191 0.000E+00
IF192 9.192E+03
IR192M 7.729E+00
193 0.000E+00

IR194 8.439E+05
IR194M 1.8189+12
PT190 3.137E-09
PT191 2.2800E+05
PT192 0.000E+00
PT193 3.706E+00
PT193M 1.5742+05
PT194 0.000E+00
PT195 0.000E+00
PT195M 2.133E+05
PT196 0.000E+00
PT197 8.841E+05
PT197M 1.194E+07
PT198 0.000E+00
PT199 3.151E+07
PT199M 4.022E+09
AU197 O.000E+00

A0198 2.445E+05
AU199 2.091E+05
A0200 1.943E+07
BG196 0.000E+00
HG197 2.448E+05
EG197M 6.631E+05
HG198 0.000E+00
EG199 0.000E+00

OUTPUT UNIT 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

oRiGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 M8, BURNUP- 1.00000E+00 88D, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
I GRAM OF EACH ISOTOPE

Sheet No. 75 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Attachment

Calc. No.

Originator

Checked

Washington Closure Hanford
A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No I

W. Josephson

A. Savino

Sheet No. 76 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

O.Os
2.1981+07
0.000E+00
o.000E+00
0.000E+00
1. 381E+04
o. 000E+00
1. 668E+08
0.000E+00
4.614E+02
o.000E+00
2.179E+08
1.252E-14
5.815E-05
0.000E+00
0.OOOE+00
O.000E+00
4.546E+06
4.672E-03
0.000E+00
1.241E+05
5.677E-04
4.185E+08
4.494E+03
9.552E+10
2.140E+09
7.245E+17

CUMULATIVE TABLE TOTALS

AP+VP 7.245E+17
ACT+FP 0.000E+00
AP+ACT+FP 7.245E+17

OUTPUT UNIT - 6
ORIGE 2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 NW, BURKUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"2-SEC

7 NUCLIDE TABLE, RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

PAGE 61

ACTINIDES+DAUGHTERS

HG199M
RG200
HG201
NG202
1G203
HG204
HG205
TL203
TL204
TL205
TL206
PB204
P8205
P8206
PB207
PB208
PB209
B1208
B1209
B1210
B1210M
B1211
P0210
P0211
P0211IN
TOTAL



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

Sheet No. 77 of 130

Job No. 14655
Date 01/10/2&11

Date 01/10/2011

0.0s
HE 4 0.000E+00
TL206 2.179E+08
TL207 1.905E+08
TL208 2.946E+08
TL209 4.091E+08
PB206 0.000E+00
P9207 0.000E+00
P3208 0.000E+00
PB209 4.546E+06
P3210 7.638E+01
13211 2.470E+07
PB212 1.390E+06

PB214 3.280E+07
B1208 4.672E-03
B1209 0.OO0E+00
B1210M 5.677E-04
91210 1.241E+05
31211 4.185E+08
91212 1.465E+07
B1213 1.935E+07
31214 4.417E+07
P0210 4.494Z+03
P0211M 2.140E+09
P0211 9.552E+10
P0212 1.775E+17
P0213 1.262E+16
90214 3.210E+14
P0215 2.949E+13
P0216 3.483E+11
90218 2.829E+08
AT217 1.610E+12
RN218 1.479E+12
RN219 1.301E+10
P7220 9.227E+08
P.7222 1.639E+05
FR221 1.773E+08
FR223 3.869E+07
RA222 1.338E+09
RA223 5.123E+04
RA224 1.593E+05
RA225 3.922E+04
RA226 9.891E-01



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 78 of 130

Job No. 14655

Date 01/10/2011

Date 01/1012011

2.341E+02
52806E+04
7 .236E+01
2.243E+06
2. 685E+07
3.075E+04

8 .200E+02
2.128E-01
2.019E-02

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MND, FLUX- 1.OOE+00 N/CW*2-SEC

I NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAN OF EACH ISOTOPE

0.Os
5.318E+05
1.097E-07
3.653E+07
2.317E+04
4.725E-02
4.298E+05

2.0768+04
6.871E+08
2.000E+06
3.321E+07
2.731E+04
1.346E+05
2.141E+01
9.684E-03
6.251E-03
2.162E-06
6.472E-05
8. 166E+04
3.363E-07
3.344E+07
9.265E+05
4.683E+10
1.403E+03

PAGE 62

ACTINIDES+DAUGHTERS

RA228
AC225
AC227
AC228
TH226
TH227
TH228
TH229
TH230

TH231
TH232
TH233
TH234
PA231
PA232
PA233
PA234M
PA234
PA235

U230
U231
U232
U233
U234
U235
U236
U237
U238
U239
U240
U241

NP235

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

NP236m 5.904E+05
NP236 1.31BE-02
WP237 7.052E-04
NP238 2.593E+05
5P239 2.321E+05
NP240M 1.059E+08
NP240 1.206E+07
59241 4.878E+07
PU236 5.316E+02
P0237 1.209E+04
PU238 1.713E+01
P0239 6.219E-02
PU240 2.2S0E-01
90241 1.031E+02
PU242 3.820E-03
PU243 2.604E+06
P0244 1.774E-05
P0245 1.207E+06

P0246 4.894E+04
AN239 1.102E+06
AM240 2.571E+05
AM241 3.433E+00
A242M 9.722E+00
A5242 8.087E+05
AM243 1.994E-01
AM244M 2.965E+07
8M244 1.272E+06
AM245 6.182E+06

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 HUD, FLUX- 1.00E+00 M/CMt-2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.06
A8246 3.059E+07
CM241 1.506E+04
C1242 3.308E+03
CR243 5.164E+01

Sheet No. 79 of 130
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Date 01/10/2011
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File Sheet No.

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No.

Originator W. Josephson Date

Checked A. Savino Date

8.094E+01
1.718E-01
3.073E-01
9.282E-05
4.253E-03
1.178E+07
8.222E-02
4.497E+10
1.639E+03
3.892E+06
1.315E+07
4.098E+00
1.094E+02
1.587E+00
5.380E+02
2.899E+04
8. 501E+03
8.196E+06
2.522E+04
3.141E+05
1.8659+03
1.314E+04
0.000E+00
1.9041+17

CUMULATIVE TABLE TOTALS

AP+FP 7.245E+17
ACT+FP 1.9048+17
AP+ACT+FP 9.149E+17

OUTPUT UNIT - 8
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEw SPECIFIC ACTIVITIES

POWER= 1.00000E+00 M1, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.0S
H 3 9.654E+03

LI 6 0.000E+00

PAGE 64

FISSION PRODUCTS

80 of 130

14655

01/10/2011

01/10/2011

Cr4244
CH245
Cr424 6
Cr247
Cr248
CM249

CM250
CM251
BK249
3K250
BE251
CF249
CF250
CF251
CF252
CF253
CF254
CF255
ES253
ES254M
ES254
ES255
SF250
TOTAL



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output Fil

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

D Sheet No. 81 of 130

Rev. No I Job No. 14655

Date 01/1012011

Date 01/10/2011

0. O0OE+00
0.000E+00
2.235E-02
4.459E+00
8.698E+05
5.5885+08
0.000E+00
7.564E+05
0 000E+00
0.OOOE+00
4.783E+07
3.302E+06
0.000E+00
0.000E+00
1.274E+08
0.000E+00
1.104E+09
1.126E+07
0.000E+00
1.559E+05
7.259E+12
1.278E+12
6.480E+10
2.612E+10
9.364E+05
3.088E+06
0.000E+00
1.339E+12
3.929E+211
3.916E+10
6.579E+09
8.800E+06
0.000E+00
2.917E+11
1.4 19E+12
2.353E+11
2.661E+11
1.605E+09
3.138E+08
0.000E+00
1.877E+12
8.379E+11
1.963E+11

LI 7
BE 9
BE 10

C 14
NI 66
Cu 66
&N 66
CU 67
IN 67
IN 68
IN 69
IN 69M
GA 69
2N 70
GA 70
GE 70
IN 71
ZN 71M
GA 71
GE 71
GE 714
CO 72
NI 72
CO 72
ZN 72
GA 72
GE 72
CO 73
NI 73
CU 73
IN 73
GA 73
GE 73
GE 73M
CO 74
NI 74
CU 74
ZN 74
GA 74
GE 74
CO 75
NI 75
CU 75



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File Sheet No. 82 of 130

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

1. 672E+10
1.320E+09
3.029E+07
3.077E+09
0 000E+00
5.533E+11

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 NW, BURNUP= 1.00000E+00 WD, FLUX- 1.DOE+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

CO 76
ZN 76
GA 76
GE 76
AS 76
SE 76
NI 77
CO 77
ZN 77
GA 77
GE 77
GE 77M
AS 77
5E 77
SE 77H
NI 78
CU 70
ZN 78
GA 78
GE 78
AS 78
SE 78
CU 79
ZN 79
GA 79
GE 79

0.0S
6.717E+11
2.750E+10
5.480E+09
O.OOOE+00
1. 567E+06
O.000E+00
1.426E+12
4.975E+11
1.047E+11
1.128E+10
3.603E+06
2.699E+09
1.049E+06
0.000E+00
8.376E+09
1.052E+12
1.200E+12
5.957E+10
2. 953E+10
2.772E+07
2.659E+07
0.000E+00
9.692E+11
3.739E+11
4.995E+10
3.322E+09
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ZN 75
GA 75
GE 75
GE 75M
AS 75
NI 76



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 83 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

2.646E+08
6.9695-02
6.1211+08
0.0008+00
2.940E+10
3.137E+06
1.549E+12
1.983E+11
8.299E+10
5.8785+09
8.550E+09
0.000E+00
1.351E+08
8.867E+06
0.000E+00
1.871E+12
1. 077E+12
1.976E+11
1. 380E+10
4.354E+09
1.2559+08
4.053E+07
0.000E+00
2.104E-02
1.048E+10

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09
OUTPUT UNIT - 6

at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY CURIES
1 GRAM OF EACH ISOTOPE

ZN 82
GA 82
GE 82
AS 82
AS 82M
SE 82
BR 82

0.05
1.017E+12
8.949E+11
2.992E+10
6.5545+09
1.059E+10
0.000E+00
1.083E+06

FISSION PRODUCTS

AS 79
SE 79
SE 7914
BR 79
BR 79M
KR 79
CU 80
ZN 80
GA 80
GE 80
AS 80
SE 80
BR 80
BR 80
SR 80
CU 81
2N 81
GA 81
GE 81
AS 81
SE 81
SE 81M
BR 81
KR 81
KR 81M
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output Fil

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

0 SheetNo. 84 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

DR 82M 3.742E+08
KR 82 0.000E+00
88 83 1.622E+12
GA 83 9.207E+11
GE 83 7.157E+10
AS 83 1.007E+10
SE 83 1.007E+08
SE 83M 1.943E+09
BR 83 1.580E+07
KR 83 0.000E+00
KR 83M 2.064E+07
GA 84 1.359E+12
GE 84 1.120E+11
AS 84 2.317E+10
SE 84 6.786E+08
BR 84 7.042E+07
BR 84M 3.732E+08
ER 84 0.000E+00
GA 85 1.444E+12
GE 85 5.670E+11
AS 85 6.5418+10
SE 85 3.405E+09
SE 85M 6.989E+09
BR 85 7.720E+08
KR 85 3.925E+02
KR 85M 8.232E+06
RB 85 0.000E+00
GE 86 5.069E+11
AS 86 1.458E+11
SE 86 7.906E+09
DR 86 2.3868+09
BR 86M 2.916E+10
KR 86 0.000E+00
RD 86 8.141E+04
RS 86M 2.149E+09
SR 86 0.000E+00
GE 87 1.034E+12
AS 87 4.324E+11
SE 87 2.3178+10
DR 87 2.325E+09
KR 87 2.834E+07
RB 87 8.754E-08
SR 87 0.000E+00



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

SR 87m 1.284E+07

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

. ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURHUP- 1.00000E+00 MND, PLUX- 1.00E400 N/CN*2-SEC

I NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

GE 88
AS 88
SE 88
BR 88
ER 88
RB 88
SR 88
AS 89
SE 89
BR 89
KR 89
RB 89
SR 89
Y 89
Y 89M

AS 90
SE 90
BR 90
KR 90
RB 90
RB 90
SR 90
Y 90
Y 90M
ZR 90
ZR 904
SE 91
BR 91
KR 91
RB 91
SR 91

O.0S
8.988E+11
9.873E+11
8. 550E+10
7.868E+09
1.255E+07
1.201E+08
0.000E+00
9.800E+11
3.093E+11
2.818E+10
6.667E+08
1.391E+08
2.907E+04
0.000E+00
7.896E+09
1.392E+12
2.262E+11
7.83E+10
3.880E+09
8.196E+08
4.861E+08
1.365E+02
5.443E+05
1.124E+07
0.000E+00
1.511E+11
6.722E+11
2.067E+11
1.426E+10
2.131E+09
3.627E+06

Sheet No. 85 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cabc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 86 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

2.454E+04
4. 158E+07
0.000E+00
3.930E-01
4.951E+11
4.089E+11
6. 667E+10
2.738E+10
1.257E+07
9.629E+06
0.00E+00
1.398E+05
1.136E+12
6.032E+11
9. 556E+10
2. 092E+10
2.697E+08
3.338E+6
2.514E-03
o.000E+00

OUTPUT UNIT - 6
ORIGEH2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

PONER- 1.00000E+00 MN, BURNUP- 1.00000E+00 NWD, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.0s
2.828E+02
1.087E+12
5.718E+11
4.464E+10
1.588E+09
1.048E+08
0.0Q0E+00
1.874E-01
3.197E+08
1.019E+12
2.376E+11
3.300E+11

PAGE 68

FISSION PRODUCTS

y 91
Y 91N

ER 91
NB 91
SE 92
BR 92
KR 92
RB 92
SR 92

Y 92
ZR 92
NB 92
SE 93
BR 93
KR 93
RB 93
SR 93

Y 93
ZR 93
NB 93

NB 93H
BR 94
ER 94
RB 94
SR 94

Y 94
ZR 94
NB 94
NB 94M
BR 95
KR 95
RB 95

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No 1

W. Josephson

A. Savino

Sheet No. 87 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09

Calc. No.

Originator

Checked

SR 95
y 95

ZR 95
KB 95
NB 95M
No 95
SR 96
ER 96
RB 96
SR 96

Y 96
ZR 96
NB 96
No 96
KR 97
RB 97
SR 97
y 97

ZR 97
Ns 97
$S 9714
3O 97
KR 98
RB 98
SR 98

Y so
ZR 98
ND 98
1s6 98M
MO 98
TC 98
RB 99
SR 99

y 99
ZR 99
NB 99
NB 994
3O 99
TC 99

4.569E+09
1.8864E+08
2.149E+04
3.912E+04
3.810E+05
0.000E+00
1.403E+12
2.670E+11
5.680E+11
2.939E+10
8.519E+08
0.OOOE+00
1.399Z406
0.000E+00
7.835E+11
6.844E+11
5.818E+11
1.048E+11
1.912E+06
2.690E+07
1.9399+09
0.000E+00
5.135E+11
8.226E+11
1.355E+11
3.839E+11
3.715E+09
4.113E+10
3.727E+07
0.000V+00
8.692E-04
1.500E+12
2.036E+11
1.425E+11
4.750E+10
7.972E+09

7.308E+08
4.798E+05
1.696E-02

PAGE 69
at 16:41.,41



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

* ORIGEN SPECIFIC ACTIVITIES

PONER- 1.00000E+00 MU, BURNUP- 1.00000E+00 MiWD, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.OS
TC 99M 5.261E+06
RU 99 0.000E+00
RB100 1.122E+12
SR100 1,079E+11
Y100 1.492E+11

ZRDOG 1.590E+10
NB1OG 4.703E+10
NB100M 4.683E+10

o100 0.000E+00
TC100 7.143E+09
RU100 0.000E+00
RB101 9.863E+11
SR101 4.436E+11
Y101 1.145E+11
2R101 3.386E+10
3B101 1.596E+10
M0101 1.274E+08
TC101 1.312E+08
R0101 0.0009+00
SR102 2.668E+11
Y102 4.059E+11
2R102 3.866E+09
NB102 3.688E+10
M0102 1.661z+08
TC102 2.096E+10
TC102M 4.240E+08
RU102 0.000E+00
RH102 1.209E+03
PD102 0.000E+00
SR103 7.906E+11
Y103 2.994E+11
ZR103 6.191E+10
MB103 6.993E+09
M0103 1.826E+09
TC103 2.192E+09
RU103 3.229E+04

Sheet No. 88 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

FISSION PRODUCTS



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File Sheet No. 89 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

RH103 0.000E+00
RH103M 3.254E+07
SR104 5.6389+11
Y104 7.526E+11
ZR104 2.8695+10
NB104 1.085E+11
10104 1.130E+09
TC104 9.938E+07
R0104 0.000E+00
RH104 2.566E+09
RH104N 4.168E+08
PD104 0.000E+00

Y105 6.192E+11
ZR105 1.924+11
N105 5.972E+10

OUTPUT UNIT 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

ORIGEN SPECIFIC ACTIVITIES

POER- 1.00000E+00 MN, BURNUP- 1.00000E+00 M3D, FLUX- 1.00E+00 N/CM-*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
I GRAM OF EACH ISOTOPE

0.0s
MO105 1.991E+09
TC105 2.239E+08
90105 6.7273+06
RH105 8.444E+05
R1105M 2.389E+09
PD105 0.0009+00

Y106 1.146E+12
ER106 1.086E+11
NB106 1.9899+11
M0106 1.183E+10
TC106 2.878E+09
RU106 3.347E+03
RR106 3.561E+09
RH1064 1.344E+07
PD106 0.000E+00
AG106 1.4503+05

Y107 1.008E+12

PAGE 70
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

ZR107 4.245E+11
145107 1.576E+11
HO1,7 1.650E+10
TC107 3.637E+09
RU107 4.186E+08
RH107 8.101E+07
PD107 5.145E-04
PD107H 4.952E+09
AG107 0.000E+00
ZR108 2.564E+11
1B108 4.707E+11
140108 6.967E+10
TC108 2.010E+10
RuIoB 3.871E+08
RB108 6.221E+09
RH108M 2.952E+08
PD108 0.000E+00
AG10 7.349E+08
AG108M 2.607E+01
CDObS 0.000E+00
ZRI09 7.465E+11
N9109 3.619E+11
10109 1.002E+11
TC109 2.030E+09
RU109 2.958E+09
R109 1.151E409
RH109M 2.071E+09
PD109 2.137E+06
PD109M 3.680+08

AG109 0.000E+00
AG109N 2.615E+09
CD109 2.583E+03
NB110 8.156E+11
140110 5.423E+10

OUTPUT UNIT - 6
ORIGEN2 V2.2 J5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES

Sheet No. 90 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Sheet No. 91 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

1 GRAM OF EACH ISOTOPE

TC110
RU110
RH110
R3110M
PD110
AG110
AGilOM
CD110
NB111
140111
WCll

30111
RU111
PD111
PD1114
hG111
AG1111M
CD111
CD111t4
NS112
140112
TC112
RU212
RH1112
PD112
AG112
CD112
M1013
T1C113

RU113
RH113
PD113
AG113
AG113M
CD113
CD113M
IN113
IN113M
M1014
TC114
RU114

0.0s
1.236E+l1
6.413E+09
3.538E+09
3. 420E+10

0. 000E+00
4.171E+09
4 .752E+03
O. 000+00
6.514E+11
2.596E+11
7.611E+10
6.594E+09
1. 614E+09
7.703E+07
5.135E+06
1.580E+05
1.564E+09
o.000E+00
3.40E+07
1.184E+12
1.462E+11
2.836E+11
1.440E+11
2.144E+10
1.393E+06
8.942E+06
0.000E+00
5.068E+11
2.179E+11
3.611E+10
1.110E+11
1.110E+09
5.235E+06
1.513E+09
0.000E+00
2.169E+02
0.000E+00
1. 673E+07
3.079E+11
5.710E+11
1.959E+10



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

5.824E+10
6.875E+08
2.190E+10
0.000E+00
1.377E+09
2.314E+04
0.000E+00

E.461E+11
4.411E+11

1.346E+11

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.DS
1.630E+10
2.583E+09
8.179E+07
5.773E+09
5.098E+05
2.547Z+04
6. 223E-12
6.340E+06
0.000E+00
9.162E+11
6.925E+10
1.168E+11
6.950E+09
6.051E+08
9.356E+09
0.000E+00
6.901E+09
2.995E+07
o.000E+00
7.135E+11
3. 123E+1l
8.965E+10

Sheet No. 92 of 130

Job No. 14655

Date 01/1012011

Date 01/10/2011
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RH114
PD114

AG114
CD114
IN114
IN114M
SN114
mols
TC115
RU115

RH115
PD115
AGI1S
AG115M
CD115
CD115M
IN115
IN115M
SN115
TC116
RU116
RH116
PD116
AG116
AG116M
CD116
IN116
IN1164
SN 16
TC117
RUI 17
RH117



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 93 of 130

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/102011
Checked A. Savino Date 01/10/2011

P0117 1.929E+10
AG117 1.318E+09
AG117M 1.820E+10
CD117 1.031E+07
CD117M 7.881E+06
IN117 3.654E+07
IN117M 1.381Z+07
SN117 0.000E+00
SN117H 7.972E+04
TC118 1.239E+12
RUllS 1.552E+11
RHMIS 3.239E+11
PD118 3.085E+10
AG118 2.5859+10
AG116M 3.416E+10
CD118 3.169E+07
IN118 1.9135E+10
IN118M 3.582E+08
MISe 0.000E+00
RU119 5.3558+l1
RH119 2.1188+11
P0129 5.5403+10
AG119 1.581E+10
CD119 1.682E+08
CD119M 4.940E+08
IN119 6.323E+08
IN119M 8.702E+07
SN119 0.000E00
SN119M 4.480E+03

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 NN, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
I GRAM OF EACH ISOTOPE

0.Os
RU120 3.208E+11
RH120 5.792E+11
PD120 2.202E+10
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Sheet No. 94 of 130

Rev. No I Job No. 14655

Date 01/10/2011

Date 01/10/2011

AG120 8.039E+10
CD120 1.851E+09
IN120 2.118E+09
IN120M 3.0549+10
S120 0.000E+00
RH121 4.221E+11
PD121 1.499E+11
AG121 3.109E+10
CD121 7.287E+09
IN121 3.331E+09
IN1218 4.711E+08
$N121 9.668E+05
SNl21N 5.915E+01
SB121 0.000E+00
RH122 8.786E+11
PD122 7.284E+10
AG122 9.251E+11
CD122 1.682E+10
IN122 9.251E+09
IN1228 6.167E+10
S8122 0.000E+00
SS122 3.965E+05
S8122M 3.671E+08
TE122 0.000E+00
RH123 6.8733+11
P0123 2.960E+11
AG123 1.064E+11
CD123 1.092E+10
IN123 1.537E+10
IN123H 1.912E+09
SN123 8.222E+03
SN1238 3.815E+07
SB123 0.OOOE+00
TE123 2,907E-10
TE123M 8.874E+03
PD124 1.625E+11
AG124 3.390E+11
CD124 5.301E+09
IN124 2.844E+10
SN124 0.000E+00
$8124 1.750E+04
SB124M 9.787E+08
TE124 0.000E+00



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cak. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

PD125 4.9312+11
AG125 2.364E+11
CD125 5.567E+10
IN125 3.875E+10
IN125M 7.524E+09

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 M2D, FLUX= 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAN OF EACH ISOTOPE

0.0s
SN125 1.084E+05
SN125M 1.581E+08
SS125 1.033E+03
TE125 0.000E+00
TE125M 1.802E+04
PD126 3.121E+11
AG126 5.760E+11
CD126 2.3792+10
IN126 5.855E+10
SN126 2.83RE-02
S8126 8.364E+04
S9126M 7.856E+07
TE126 0.000E+00
AG127 4.331E+11
X3126 0.0002+00
CD127 1.3492+11
IN127 4.444E+10
IN127M 2.441E+10
SN127 1.176E+07
SN127M 3.583E+08
SB127 2.672E+05
TE127 2.640E+06
TE127M 9.436E+03
1127 0.000E+00

XE127 2.825E+04
AG128 8.611E+11
CD128 6.835E+10

Sheet No. 95 of 130

Job No. 14655

Date 01/10/2011

Date 01/102011
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

IN128 2.383E+10
SN128 2.491E+07
S8129 2.71:E+06
SS128N 1.413E+08
TE128 0.OOOE+00
1128 5.882E+07

XE128 0.000E+00
CD129 2.591E+11
IN129 1.094E+11
SN129 1.944E+08
SN129M 5.833E+05
S9129 5.627E+06
TE129 2.095E+07
TE129M 3.014E+04
1129 1.766E-04

XE129 0.000E+00
XE129M 1.266E+05
CD130 1.657E+11
IN130 1.638E+11
SN130 3.890M+09
SB130 3.617E+07
SB130M 2.297E+08
TE130 0.000E+00
1130 1.951E+06

OUTPUT UNIT - 6

0RIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGMN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MR, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.S
1130M 1.608E+08

XE130 0.000E+00
CD131 7.222E+11
IN131 2.872E+11
SN131 1.368E+09
SB131 6.243E+07
TE131 5.744E+07
TE131M 7.977E+05

Sheet No. 96 of 130

Job No. 14655

Date 01/102011

Date 01/10/2011
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output FU1

Calc. No. 0600X-CA-N0060

Oriainator W. Joscpbson

Checked A. Savino

e Sheet No. 97 of 130

Rev. No 1 Job No. 14655

Date 01/1012011

Date 01/1012011

1131 1.240E+05
XE131 0.000E+00
XE131N 8.381E+04
CD132 5.905E+11
M132 7.1258+11
8132 2.138E+09
SB132 5.090E+08
B3132H 3.393E+06
TE132 3.037E+05
1132 1.033E+07

XE132 0.000E+00
CS132 1.528E+05
A132 0.000E+00

1N133 7.450E+11
SN133 5.773E+10
B133 5.893E+08
TE133 1.136E+08
TE133M 2.5538+07
1133 1.133E+06
1133H 9.429E+09

XE133 1.872E+05
XE133N 4.4858+05
CS133 0.000E+00
BA133 2.504E+02
1M134 1.0668+12
SH134 9.971E+10
38134 7.657E+09
8134H 7.872E+09
TE134 3.358+07
1134 2.669E+07
1134M 3.794E+08

XE134 0.000E+00
XE134M 2.904E+11
CS134 1.294+03
CS134M 8.068E+06
RA134 0.000E+00
SN135 2.872E+11
S135 4.918E+10
TE135 4.354E+09
1135 3.5138+06

XE135 2.5558+06
XE135M 9.113E+07
CS135 1.152E-03



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

OUTPOT UNIT 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.0000E+00 MNW, BURNUP- 1.OOOOE+00 MWD, FLUX- 1.OOE+00 N/CM-2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.01
CS135M 2.629E+07
SAL35 0.0009+00
RA135H 8.093E+05
SN136 2.009E+11
SB136 3.588E+11
TE136 3.952E+09

1136 9.999E+08
1136M 1.804E+09

XE136 0.000E+00
CS136 7.331E+04
BA136 0.000E+00
BA136M 2.694E+11
SS137 2.904E+11
TE137 2.354Z+10
1137 3.349E+09
XE137 3.585E+08
CS137 8.7021+01
BA137 0.000E+00
DA137M 5.381E+08
SB138 6.272E+11
TE138 4.987E+10
1138 1.276E+10

XE138 9.620E+07
CS138 4.233E+07
CS138M 4.700E+08
BA138 0.000E+00
LA138 1.920E-08
S139 4.724E+11
TE139 1.916E+11
1139 3.383E+10

XE139 2.056E+09
CS139 1.440E+08

Sheet No. 98 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 99 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Chocked A. Savino Date 01/10/2011

BA139 1.636E+07
LA139 0.000E+00
CE139 6.029E+03
PR139 5.126E+06
TE140 1.072E+11

2140 9.374E+10
XE140 5.92E+09
CS140 1.264E+09
BA140 7.296E+04
LA140 5.568E+05
CE140 0.000E400
PR140 3.964E+08
TE141 3.395E+11
1141 2.001E+11
XE141 4.6549+10
CS141 3.2028+09
BA141 7.303E+07
LA141 5.657E+06
CE141 2.850E+04

OUTPUT UNIT 6
CRIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM*2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.05
PR141 0.000E+00
9D141 8.894E+06
TE142 1.618E+11

1142 4.055E+11
XE142 6.515E+10
CS142 4.675E+10
BA142 1.238E+08
LA142 1.429E+07
CE142 2.401E-08
PR142 1.154E+06
PR142M 9.073E+07
ND142 9.000E+00

1143 2.406E+11
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Rev. No 1Calc. No. 0600X-CA-NO

Originator W. Josephson

Checked A. Savino

Sheet No. 100 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

2.631E+11
4.643E+10
5.803E+09
9.396E+07
6.644E+05

6.734E+04
0.000E+00
5. 906E+11
7.838E+10
7.684E+10
7.125E+09
1.959E+09
3.191E+03
7.558E+07

1.814E+08
1.183E-12
4.169E+11
8.649E+10
1.3903+11
1.255E+10
2. 684E+09
4.324E+08
3.615E+06
0.000E+00
1.3933+02
2.649E+03
8.248E+10
4.069R+11
3.514E+10
9.314E+09
9.073E+07
5.324E+07
0.000E+00
4.454E+02
3.499E-05
2.911E+11
1. 376E+11
3.448E+10

OR1GEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

OUTPUT UNIT = 6

XE143

CS143
BA143
LA143
CE143
PR143
ND143

I144

XE144
CS144

BA144
LA144
CE144
PR144
PR144M
ND144

1145
KE145

CS145
BA145
LA145

CE145
PR145
ND145
PH145
SN145
XE146

CS146

BA146
LA146
CE146
PR146
ND146
PM146
SH146
XE147
CS147
DA147
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 101 of 130

CaIc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

FISSION PRODUCTS
PONER- 1.00000E+00 MW, BURNUP- 1.00000E+00 143D, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.08
LA147 7.678E+09
CE147 1.097E+09
PR147 1.066E+08
ND147 8.035E+04
PM147 9.274E+02
S147 2.274E-08
CS148 3.7838+11
BA148 1.292E+10
LA148 5.866E+10
CE148 1.773E+09
PR148 5.526r+08
8D148 0.0009+00
P1448 1.644E+05
PH148M 2.1378+04
SM148 3.020E-13
CS149 2.723E+11
BA149 8.2569+10
LA149 2.6453+10
CE149 7.575E+10
PR149 5.489E+08
ND149 1.216E+07
P1149 3.964E+05
SM149 2.402E-13
EU149 9.417E+03
CS150 6.049E+11
BA150 4.187E+10
LA150 1.160E+11
CE150 7.524E+10
PR150 6.0688+09
ND150 0.000E+00
PM150 7.799E+06
SM150 0.000E+00
E0150 6.623E+01
BA151 1.711E+11
LA151 7.838E+10
CE151 7.475E+10

PR151 1.869E+10



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File Sheet No.

Calc. No. 0600X-CA-N0060 Rev. No I Job No.

Originator W. Josephson Date

Checked A. Savino Date

1.005E+08
7.314E+05
2.632E+01
0.000E+00
9.837E+10
2.400E+11
5.292E+09
8.927E+09
1.076E+08
3.018E+08
1.650E+08
0 . 000E+00
1.730E+02
2.213E+06

OUTPUT UNIT - 6
oRGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER- 1.00000E+00 MM, BURNUP- 1.00000E+00 M3D, FLUX- 1.00E+00 N/CM**2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

GD152
LA153
CE153
PR153
ND153
PM153
SH153
EU153
GD153
LA154
CE154
PR154
ND154
PM154
PM1544
SM154
EU154
GD154

o.os
2.179E-11
1.6889+11
4.276E+10
9.527E+09
1.092E+09
2.277E+08
4.388E+05
0.000E+00
3.520E+03
4.181E+11
2.041E+10
5.607E+10
1.832E+09
4.362E+08
6.7 86E+O8
0.000E+00
2.700E+02
0.0OOE+00

PAGE 79

FISSION PRODUCTS

ND1151
P151
S151
EU151
BA152
LA152
CE152
PR152
UD152
PM152
PM152M
SM152
EU152
EU152M

102 of 130

14655

01/10/2011

01/10/2011



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

IAl55 3.287E+11
CE155 1.022E+11
PR155 3.851E+10
ND155 2.794E+09
PH155 1.992E+09
SM155 5.4675+07
E0155 4.653E+02
GD155M 2.349E+12
GD155 0.000E+00
CE156 6.226E+10
PR156 1.418E+11
WD156 1.237E+09
PM156 5.523E+09
SM156 2.138E+06
E0156 5.514E+04
GD156 0.000E+00
CE157 1.988E+11
PR157 1.060E+11
ND157 1.7339+10

1M157 1.057E+09
SM157 1.49OE+08
E0157 1.314E+06
GD157 O.OOOE+00
PR158 2.717E+11
ND158 9.055E+09
PM158 1.879E+10
SM158 2.707E+07
EU158 2.594E+07
GD158 0.OOOE+00
PR159 2.260E+11
ND159 5.042Z+10
PM159 1.678E+10
SM159 4.376E+08

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POWER= 1.00000E+00 NW, BURNUP- 1.00000E+00 MWD, FLUX- 1.OOE+00 N/CM"2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

Sheet No. 103 of 130
Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 80

FISSION PRODUCTS



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output Filb

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Sheet No. 104 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.0$
6.536E+07
1.060E+06
0.000E+00
3.326E+10
7.080E+10
2.021E+08
1.383E+09
0.000E+00
1.129E+04
0.000E+00
1.261E+11
5.901E+10
5.443E+09
1.667E+09
3.158Z+08
1. 172E+05
0.000E+00
1.742E+11
3.556E+09
2.582E+08
1. 161+09
1.554E+08
8.678E+06
0.000E+00
2.702E+10
4.666E+09
7.464E+08
5.918E+07
1.649E+08
0.000E+00
1.620E+10
3.171E+10
5.290E+07
3.823E+08
0.000E+00
7.376E+10
2.685E+10
6.827E+08
2.089E+09
8.085E+06
9. 077E+08
0.000E+00

E0159

GD159
TB159
ND160
PM160
SM160
E0160
GD160
TB160
DY160
ND161

PM161
SM161
C0161
GD161
TB161

DY161
PM162
SM162
E0162
GD162
TB162
TB162M

DYL62
SM163
E0163
GD163
T8163
TB1634

DY163

SN164
EU164
GD164
TB164
DY164

SM165
E0165
GD165

T8165
DY165
DY166M
H0165



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 105 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

2.317E+05
7.047E+05

1.795E+00
0.000E+00
0.000E+00
2*938E+10
0.000E+00
0.000+00
8.223E+04

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

* ORIGEN SPECIFIC ACTIVITIES

POHER- 1.OOOOOE+00 MN, BURNUP. 1.00000E+00 ND, FLUX- 1.00E+00 W/CM"2-SEC

7 NUCLIDE TABLE: RADIOACTIVITY, CURIES
1 GRAM OF EACH ISOTOPE

0.06
0.000E+00
2.414E+04
0.000E+00
5.976E+03
1. 619E+16
0.000E+00
2.436E+06
1.089E+03
0.000E+00
3.720E+05
2.866E+05
0.000E+00
1. 631E+16

PAGE 81

FISSION PRODUCTS

CUMULATIVE TABLE TOTALS

AP+FP 7.408E+17
ACT+FP 2.067E+17
AP+ACT+FP 9.312E+17

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
ORIGEN SPECIFIC ACTIVITIES

OUTPUT UNIT - 6

DY166
H0166
1101664
ER166
ER167
ER167M4
ER168
7160
ER169

T7169
YB169
ER170
T1170
TU170M
YB170
ER171
T1171
Y9171
ER172
T1172
Y8172
TOTAL

PAGE 82



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No.

Ca. No. 0600X-CA-N0060 Rev. No 1 Job No.

Originator W. Josephson Date

Checked A. Savino Date

106 of 130

14655

01/10/2011

01/10/2011

(ALPHA,N) NEUTRON SOURCE, NEUTRONS/SEC
BASIS- 1 GRAM OF EACH ISOTOPE

0.0S
P0212 5.168E+20
P0213 3.448E+19
P0214 7.586E+17

TOTALS
TABLE 5.521E+20
ACTUAL 5.521E+20

OUTPUT UNIT - 6 PAGE 83
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

ORIGEN SPECIFIC ACTIVITIES
SPONTANEOUS FISSION NEUTRON SOURCE, NEUTRONS/SEC

BASIS- 1 GRAM OF EACH ISOTOPE
O.OS

CF252 2.298E+12
CF254 1.222E+15
ES254M 4.863E+13

TOTALS
TABLE 1.273E+15
ACTUAL 1.273E+15

OVERALL
TOTALS
TABLE 5.521E+20
ACTUAL 5.521E+20

PAGE 84OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PHOTON SPECTRUM FOR ACTIVATION PRODUCTS

ORIGEN SPECIFIC ACTIVITIES
POWER- 1.00 MN, BURNUP- 1. MWD, FLUX- 1.00E+00 N/CM*2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 GRAM OF EACH ISOTOPE

EMEAN



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

0.0$
3.242E+23
7.397E+22
5.072E+22
7.8471+22
5.261E+22
3.838E+22
6.263E+22
3.798z+22
4.770E+22
1.673E+22
1.552E+22
8.708E+21
5.816E+21
2.476E+21
5.35 6E+21
2.003E+21
2.821E+21
6. 94 5E+19

Sheet No. 107 of 130

Job No. 14655

Date 01/10/2011

Date 01/10(2011

TOTAL 8.261E+23

MCV/SEC 1.945E+23

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/VATT-SEC
BASIS- 1 GRAM OF EACH ISOTOPE

0.0S
3.242E+15
1.849E+15
1.9021+15
4.512E+15
4.472E+15
4,797E+15
1.409E+16
1.424E+16
2.743E+16
1.422E+16
1.940E+16
1.524E+16
1.309E+16
6.810E+15
1.875E+16

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02
1.2501-01
2.250E-01
3.750x-01
5.750E-01
8.5001-01
1.250E+00
1. 750E+00
2.250E+00
2.750E+00
3.5005+00
5.000E+00
7.000E+00
9.500E+00

ENFAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02
1.250E-01
2.250E-01
3.750E-01
5.75OE-01
8.500E-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00



Attachment

Calc. No.

Originator

Checked

Washington Closure Hanford
A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No I

W. Josephson

A. Savino

ORIGEN2 V2.2 (5-4-2002), Run on 11/14109 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY- 0.010MEV

Sheet No. 108 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

OUTPUT UNIT - 6

0.05
7.965E+22
2.070E+23
1.864E+22
5.607E+21
5.098E+21

PRINCIPAL PHOTON SOURCES IN GROUP 2, PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.OS
1.757E+22
4.803E+22
4.205E+21
1.268E+21
1.140E+21

PRINCIPAL PHOTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.05
1.100E+22
3.334E+22
2.875E+21
8.649E+20
7.742E+20

5.000E+00
7.000E+00
9. 500E+00

TOTAL

GAM PON

1.002E+16
1.974E+16
6.597E+14

1.945E+17

3.117E+10

PAGE 85

NUCLIDE

HE 6
LI 8

C 15
N 16

AL 30

NUCLIDE

HE 6
LI 8

C 15
N 16

AL 30

NUCLIDE

HE 6
LI 8

C 15
N 16

AL 30



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File Sheet No. 109 of 130

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 0l/012011

Checked A. Savino Date 01/10/2011

PRINCIPAL PROTON SOURCES IN GROUP 4, PHOTONS/SEC
NEAN ENERGY- 0.058MEV

o.oS
1. 774E+22
5.231E+22
4 .432E+21
1. 330E+21
1.182E+21

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTU SOURCES IN GROUP 5, PHOTONS/SEC
MEAN ENERGY- 0.085MEV

OUTPUT UNIT - 6

0.05
1. 137E+22
3.576E+22
2.943E+21
8.832E+20
7.779E+20

PRINCIPAL PHOTON SOURCES IN GROUP 6, PHOTONS/SEC
NEAH ENERGY- 0.125MEV

0.0$
7.887E+21
2.622E+22
2.102E+21
6.303E+20
5.514E+20

PRINCIPAL PNOTON SOURCES IN GROUP 7, PHOTONS/SEC
MEAN ENERGY- 0.225NEV

NUCLIDE
0.05

HE 6 1.188E+22

NUCLIDE

HE 6
LI 8
C 15
N 16
AL 30

NOCLIVE

HE 6
LI 8
C 15
N 16

AL 30

NUCLIDE

HE 6
LI 8

C 15
N 16

AL 30

PAGE 86



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

SheetNo. 110of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

LI 8 4.438:E+22
C 15 3.398E+21
N 16 1.015E+21

AL 30 8 .64E+20

PRINCIPAL PHOTON SOURCES IN GROUP 8, PHOTONS/SEC
MEAN ENERGY- 0.375MEV

0.0s
6.182E+21
2.801E+22
1. 989E+21
5.900E20
4.909E+20

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575MEV

OUTPUT UNIT - 6

0.0s
3.926E+21
2.281E+22
1.477E+21
1.795E+22

PRINCIPAL PHOTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850NEV

0.0S
1.602E+21
1.295E+22
7.535E+20
2.228E+20
3.125E+20
1.765E+20

PRINCIPAL PHOTON SOURCES IN GROUP 11,PHOTONS/SEC
MEAN ENERGY- 1.250MEV

NUCLIDE

HE 6
LI 8

C 15
N 16

AL 30

NUCLIDE

HE 6
LI 0

C 15
CL 38M

NUCLIDE

HE 6
LI 8
C 15
N 16
Y 89M
N 98

PAGE 97



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. I11 of 130

Job No. 14655
Date 01/10/2011
Date 01/10/2011

0.OS
B.585E+20
1.116E+22
5.682E+20
1. 678E+20
1.756E+21
2.225E+20

PRINCIPAL PHOTON SOURCES IN GROUP 12, PHOTONS/SEC
HEAN ENERGY- 1.750HEV

2.531E+20
7.561E+21
3.228E+20
1.026E+20
1.132E+20
1.231E+20

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 13,PHOTONS/SEC
HEA ENERGY- 2.25OEV

OUTPUT UNIT - 6

0.08
3.111E+21
1.159E+20
2.421E+21

PRINCIPAL PHOTON SOURCES IN GROUP 14, PHOTONS/SEC
MEAN ENERGY- 2.750MEV

0.0S
2.070E+21
6.876E+19
4.911E+19
2.651E+20

NUCLIDE

HE 6
LI B
C 15
N 16

AL 30
1N120M

NUCLIDE

HE 6
LI 8

C 15
N 16

AL 28
AL 30

NUCLIDE

LI 8
C 15

AL 30

HUCLIDE

LI 0
C 15
N 16

AL 30

PAGE 88



Washington Closure Hanford
A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No I

W. Joscphson

A. Savino

Sheet No. 112 of 130

Job No. 14655

Date 01/10/2011

Date 01/1012011

PRINCIPAL PHOTON SOURCES IN GROUP 15, PHOTONS/SEC
MEAN ENERGY- 3.500MEV

0.05
3.998E+21
1.071E+20
1.208E+21

PRINCIPAL PHOTON SOURCES IN GROUP 16,PHOTONS/SEC
MEAN ENERGY- 5.000MEV

0.05
1.878E+21
3.421E+19
7.628E+19

PRINCIPAL PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN ENERGY- 7.000MEV

0.08
4.134E+20
2.404E+21

ORIGEN2 V2.2 (5-4-2002), Run on 11114/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY- 9.500MEV

NUCLIDE

LI a
N 16

OUTPUT UNIT - 6

0.0s
6.694E+19
2.463E+18

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
PHOTON SPECTRUM FOR ACTINIDES + DAUGHTERS

ORIGEN SPECIFIC ACTIVITIES

OUTPUT UNIT = 6

Attachment

Colc. No.

Originator

Checked

NUCLIDE

LI 8
C 15

AL 30

NUCLIDE

LI 8
C 15

AL 30

NUCLIDE

LI 8
N 16

PAGE 89

PAGE 90



Washington Closure Banford
Attachment A - ORIGEN Specific Activity Output File

Calc. No.

originator

0600X-CA-N0060

W. Josephson

Rev. No I

Checked A. Savino

POWER- 1.00 MW, BURNUP-

Sheet No. 113 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

1. 1WD, FLUX- 1.OOE+00 N/CM**2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 GRAM OF EACH ISOTOPE

0.Os
4.059E+19
6.041E+18
4.033E+18
6.179E+18
1.681z+19
1.405E+19
2.300E+21
5.490E+20
7.081E+19
1.925E+22
6. 600E+20
3.360E+20
1.861E+20
1.180E+20
9.658E+19
4.123E+19
4.731E+18
5.414E+17

TOTAL 2.370E+22

MEy/SEC 1.987E+22

18 GROUP SPECIFIC ENERGY RELEASE RATES, EV/WATT-SEC
BASIS- 1 GRAM OF EACH ISOTOPE

O.OS
4.059E+11
1.510E+11
1.512E+11
3.553E+11
1.429E+12
1.756E+12
5.175E+14
2.059E+14
4.072E+13
1.637E+16

ENEAN

1.OOOE-02
2 .50OE-02
3.750E-02
5.75QE-02
8.500E-02
1.250E-01
2.250E-01
3.750E-01
5.750E-01
8.5OOE-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5.OOOE+00
7.000E+00
9.500E+00

EMEAN

1.000E-02
2.50E-02
3.750E-02
5.750E-02
8. 500E-02
1.250E-01
2.250E-01
3.75OE-01
5.750E-01
8.500E-01



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino,

Sheet No. 114 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.250E+00 8.250E+14
1.750E+00 5.881E+14
2.250E+00 4.186E+14
2.750E+00 3.244E+14
3.500E+00 3.380E+14
5.000E+00 2.062E+14
7.000E+00 3.311E+13
9.500E+00 5.143E+12

TOTAL 1.987E+16

GAN POW 3.186E+09

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 1, PHOTONS/SEC
HEAN ENERGY- 0.010MEV

OUTPUT UNIT - 6

0.0s
2.079E+18
3.999E+18
7. 339E+18
6.307E+17
5. 392E+18
9.232E+17
1.261E+19
5.567E+17
3.405E+18
8.698E+17

PRINCIPAL PHOTON SOURCES IN GROUP 2,PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.E
4.292E+17
7.638E+17
1.255E+18
1.317E+17
6.684E+16
2.643E+18

PAGE 91

NUCLIDE

TL207
TL208
TL209
B1214
RN219
FR223
PA234N

U239
NP240M

NP240

NUCLIDE

TL207
TL208
TL209
B1214
FR223
PA234M

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Orogmutor W.Josephson

Checked A. Savino

Rev. No 1

SheetNo. 115of130

Job No. 14655

Date 01/10/2011
Date 01/10/2011

PA235 7.236E+16
NP2401 3.040E+17
AN244N 6.822E+16

PRINCIPAL PHOTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

NUCLIDE

TL207
TL208
TL209
B1214
PA234N
PA235

U239
NP240N
AM244M

0.0s
2.776E+17
4.969E+17
8.217E+17
8.643E+16
1.754E+18
4.681E+16
1.026E+17
2.026E+17
4.420E+16

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 4, PHOTONS/SEC
MEAN ENERGY- 0.058MEV

OUTPUT UNIT - 6

0.0S
3.932E+17
7.094E+17
1.183E+18
1.248E+17
4.895t+17
2.567E+18
6.585E+16
2.985E+17
6.263E+16

PRINCIPAL PHOTON SOURCES IN GROUP 5, PHOTONS/SEC
MEAN ENERGY- 0.085MEV

NUCLIDE
0.OS

TL207 2.311E+17

NUCLIDE

TL207
TL208
TL209
B1214
FR223
PA234M
PA235
NP240M
AN244M

PAGE 92



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 116 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.122E+18
3.481E+18
2.596E+17
3.298E+27
8.039E+18
1.758E+17
2.376E+17
1.665E+18
5.753E+17
1.873E+17

PRINCIPAL PHOTON SOURCES IN GROUP 6, PHOTONS/SEC
MEAN ENERGY- 0.125MEV

0.0s
1.466E+17
2.724E+17
1.13$E+19
6.499E+17
1.067E+18

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 7,PHOTONS/SEC
MEAN ENERGY- 0.225MEV

OUTPUT UNIT - 6

0.OS
5.501E+19
5.777E+19
2.113E+21
4.092E+19

PRINCIPAL PHOTON SOURCES IN GROUP 8, PHOTONS/SEC

MEAN ENERGY- 0.375MEV

0.0S
5.105E+20
3.456E+19

TL208
TL209
P8214
B1211
RN219
FR221
FR223
PA234M

U239
NP240M

NUCLIDE

TL207
TL208
TL209
RN219
PA234M

NUCLIDE

P0212
RN219
RA222
TH226

NUCLIDE

P0215
RN219
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Attachment A - ORIGEN Specific Activity Output File Sheet No. 117 of 130

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575EV

O.05
1.1666+19
1.192E+19
8.676E+17
1.926E+19
2.460E+19
1.442E+18

PRINCIPAL PHOTON SOURCES IN GROUP 10, PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.05
1.666E+22
1.161E+21
1.361E+21

PRINCIPAL PHOTON SOURCES IN GROUP 11, PHOTONS/SEC
MEAN ENERGY- 1.250MEV

O.0S
1.247E+19
6.334E+20
1.222E+19

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

NUCLIDE

TL209

P0212
RA222
TR226

OUTPUT UNIT - 6

0.0s
1.350E+19
6.249E+18
3.093E+20
5.969E+18

NUCLIDE

TL200
TL209
B1214
P0211
AT217
NP240M

NUCLIDE

P0213
P0214
RA222

NUCLIDE

P0212
RA222
TH226
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 118 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.OS
3.131E+1
1.791E+2
3.476E+1

O.0s
1.034E+1
1.569E+1
1.039E+2
2.016E+1

PRINCIPAL PROTON SOURCES IN GROUP 13, PHOTONS/SEC
MEAN ENERGY- 2.250MEV

PRINCIPAL PHOTON SOURCES IN GROUP 14,PHOTONS/SEC
MEAN ENERGY- 2.750MEV

9
a
0

PRINCIPAL PHOTON SOURCES IN GROUP 15, PHOTONS/SEC
MEAN ENERGY- 3.500MEV

0.OS
1. 155E+1$
9.353E+19
1.808E+18

PRINCIPAL PHOTON SOURCES IN GROUP 16, PHOTONS/SEC
MEAN ENERGY- 5.000MEV

0.OS
4.009E+19
7.766E+17

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 17, PHOTONS/SEC
MEAN ENERGY- 7.000MEV

NUCLIDE

OUTPUT UNIT - 6

NUCLIDE

P0212
RA222
TH226

NUCLIDE

TL208
P0212
RA222
TH226

NUCLIDE

P0212
RA222
TH226

NUCLIDE

RA222
TH226
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 119 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.OS
RA222 4.617E+18
TH226 8.948E+16

PRINCIPAL PHOTON SOURCES IN GROUP 18, PHOTONS/SEC
MEAN ENERGY- 9.500MEV

0.0S
5.295E+17
1.033E+16

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
PHOTON SPECTRUM FOR FISSION PRODUCTS

EEAN

1.000E-02
2.50OE-02
3.750E-02
5.750E-02
8.500E-02
1.2509-01
2.250E-01
3.750E-01
5.7508-01
8.5003-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5.000E+00
7.000E+00
9.500E+00

TOTAL

OUTPUT UNIT - 6

ORIGEN SPECIFIC ACTIVITIES
POWER- 1.00 M, BURNUP- 1. MUD, FLUX- 1.00E+00 N/CM-2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 GRAM OF EACH ISOTOPE

0.05
4.619E+22
1.574E+22
7.440E+21
1.083E+22
7.183E+21
1.268E+22
1.805E+22
5.575E+21
7.858E+21
3.248E+22
1.141E+22
1.216E+21
4.002E+20
3.313E+20
2.801E+20
1.049E+20
3.291E+18
2.378E+15

1.778E+23

NUCLIDE

RA222
TH226
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Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output Fil

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

e Sheet No. 120 of 130

Rev. No I Job No. 14655

Date 01/10/2011

Date 01/10/2011

MEV/SEC 6.196E+22

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS- 1 GRAM OF EACH ISOTOPE

0.09
4.619E+14
3.936E+14
2.790E+14
6.229E+14
6.105E+14
1.584E+15
4.062E+15
2.090E+15
4.519E+15
2.761E+16
1.426E+16
2.128E+15
9.003E+14
9.110E+14
9.803E+14
5.247E+14
2.303E+13
2.259E+10

TOTAL 6.196E+16

GAN POW 9.933E+09

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09
OUTPUT UNIT - 6

at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 1, PHOTONS/SEC
MEAN ENERGY- 0.010MEV

NUCLIDE

ER 92
RB 92
RB 94
NB 98
ZR101

0.OS
3.403E+21
1.985E+21
3.583E+21
1.765E+21
2.004E+21

EMEAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02
1.250E-01
2.250E-01
3.750E-01
5.750E-01
8.500E-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5.000E+00
7.000E+00
9.500E+00
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Attaclhment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Joacpbson

Checked A. Savino

Sheet No. 121 of 130

1 Job No. 14655

Date 01/1/2011

Date 01/10/2011

7.194E+20
1.784E+21
9.155E+20
1.406E+21
6.002E+20
7.147E+20
4.460E+21
6.269E+20
3.513E+21
1.133E+22
4.6735+20
S. 650E+20

PRINCIPAL PHOTON SOURCES IN GROUP 2, PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.0s
7.670E+20
4.518E+20
8.206E+20
3.910E+20
4.522E+20
1.589E+20
3.998E+20
2.0429+20
3.184E+20
2.755+21
1.5788+20
9.991E+20
7.939E+20
2.908Z+21
2.138E+20
1.869E+20
1.880E+21
1.971E+20

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PROTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

OUTPUT UNIT - 6

TC102
RHO10M
AG114
AG118
AG11BM
266118
AG120
XN120M
IN122M
IN130
S8134

I138

NUCLIDE

KR 92
RB 92
RB 94
NB 98
ZRI01
TC102
RHIl0M
AG114
AG118

AG116M
IN118
AG120
IN122M
IN130
I1336

S8134
XE134M

1138
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Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Sheet No. 122 of 130

Rev. No I Job No. 14655

Date 01/10/2011

Date 01/10/2011

NUCLIDE
0.0s

KR 92 5.204E+20
RB 92 3.100E+20
RB 94 5.647E+20
HE 98 2.647E+20
ZR1Ol 3.094E+20
TC102 1.0709+20
RH110M 2.720E+20
AG114 1.377E+20
AG118 2.151E+20
AG1189 7.5569+19
IN118 1.061E+20
AG120 6.780E+20
I2120H 8.935E+19
I122M 5.430E+20
IN130 1.757E+21
SB134 8.554E+19
XKE134M 3.287E+20
1138 1.347E+20

PRINCIPAL PHOTON SOURCES IN GROUP 4,PHOTONS/SEC
MEAN ENERGY- 0.05814EV

NUCLIDE
O. S

KR 92 7.941E+20
RB 92 4.791E+20
RB 94 8.767E+20
NB 98 4.017E+20
ZR301 4.735E+20
TC102 1.605E+20
RH110M 4.150E+20
AG114 2.098E+20
AG118 3.289E+20
AG118M 1.145E+20
l118 1.606E+20
AG120 1.035E+21
IN120H 1.310E+20
IN122H 8.304E+20
IN130 2.708E+21
SB134 1.099E+20
1138 2.080E+20



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41.41

PRINCIPAL PHOTON SOURCES IN GROUP 5, PHDTONS/SEC
MEAN ENERGY- 0.0854EV

NUCLIDE
0.OS

KR 92 5.228E+20
RB 92 3.211E+20
RB 94 5.911E+20
HE 96 2.6171E+20
ER101 3.144E+20
TC102 1.031E+20
R81110 2.733E+20
AG114 1.369E+20
AGI8 2.171E+20
AG11M 7.468E+19
IN118 1.040E+20
AG120 6.809E+20
M120M 8.178E+19
IN122H 5.498E+20
IN130 1.812E+21
88134 7.307E+19
1138 1.390E+20

PRINCIPAL PHOTON SOURCES IN GROUP 6, PHOTONS/SEC
MEAN ENERGY- 0.1254EV

NUCLIDE
0.08

KR 92 1.327E+21
RB 92 2.309E+20
RB 94 4.276E+20
NB 96 1.841E420
£1101 2.242E+20
RH110M 1.936E+20
AG118 1.540E+20
AG118M 1.339E+21
AG120 4.817E+20
IN122 2.317E+20
IN122M 3.924E+20

Sheet No. 123 of 130

Job No. 14655

Date 01/1012011

Date 01/10/2011

OUTPUT UNIT = 6 PAGE 99



Washington Closure Hanford

Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 124 of 130

Job No. 14655

Date 01110/2011

Date 01/10/2011

1 130 6.241E+21
SB134 1.801E+20

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 7, PHOTONS/SEC
MEAN ENERGY- 0.225MEV

OUTPUT UNIT - 6

0.0S
6.067E+20
3.758E+20
7. 066E+20
2.845E+20
1.992E+21
3.062E+20
2.448E+20
7.582E+20
6.251E+20
2.109E+21
4.475E+20
7.563E+21

PRINCIPAL PHOTON SOURCES IN GROUP 8, PROTONS/SEC
MEAN ENERGY- 0.375MEV

0.05
3.012E+20
4.390E+20
2.259E+20
4.293E+20
1.567E+20
4.071E+20
5.674E+19
1.351E+20
1.733E+20
8.264E+19
1.396E+20
5.894E+19
4.282E+20
3.582E+20

PAGE 100

NUCLIDE

KR 92
RB 92
R8 94
NB 98
ZR101
RH110M
AG118
AG120
IN122M
IN130
SB134
XE134M

NUCLIDE

AS 82M
KR 92
RB 92
RB 94
NB 98
ZR101
TC102
RH108
RH110M
AG114
AG118
IN118
AG120
IN122M

I



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

Sheet No. 125 of 130

Job No. 14655

Date 01/10/2011

Date 01/10/2011

IN130 1.248E+21
1136M 8.675E+19
1138 9.501E+19

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575NEV

0.05
1.900E+20
4.425E+20
4.883E+20
1.773E+20
3.335E+20
1.196E+20

ORIGEN2 V2.2 (5-4-2002),
ER101 1.503E+20
TC102 5.6519+20
RH108 9.549E+19
RH110N 1.231E+20
AG114 1.896E+20
AG116M 2.997E+20
AG128 9.428E+20
AG118H 1.857E+20
AG120 3.033E+20
IN122M 2.601E+20
IN130 9.331E+20
1133M 3.9412+20

TE135 1.532E+20
1138 7.138E+20

Run on 11/14/09 at 16:41:41
OUTPUT UNIT - 6

PRINCIPAL PHOTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.Os
3.724E+20
1.800E+21
6.005E+21
3.732E+20
2.116E+22

NUCLIDE

GA 76
AS 824
ER 92
RB 92
RB 94
NB 98

PAGE 101

NUCLIDE

KR 92
RB 94
IN130

1133M4
XE13414



Washington Closure Hanford
Attachment A - ORIGEN Specific Activity Output File

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 126 of 130

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

PRINCIPAL PHOTON SOURCES IN GROUP 11,PHOTONS/SEC
MEAN ENERGY- 1.250MEV

0.0s
1.088E+21
1.450E+20
1.146E+20
1.301E+20
2.225E+20
7.597E+20
6.958E+20
4.344E+20
6.241E+21
3.031E+20

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.0S
3.081E+19
2.277E+19
3.419E+20
3.347E+19
2.784E+19
6.609E+19

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
RB 92 4.042E+19
RB 94 8.949E+19
NB 98 1.613E+19
ZR101 2.781F+19
RK108 1.963E+19
RH110M 1.936E+19
AG118 1.683E+19
IN118 4.684E+19
AG120 4.639E+19
IN122M 4.700E+19
IN130 2.040E+20
1138 1.541E+19

OUTPUT UNIT - 6

NUCLIDE

KR 92
RB 94
IN118
IN120
IN120M
IN122
IN122M
IN123
IN130
SB134

NUCLIDE

GA 76
AS 82
AS 82M
BR 88
KR 90
KR 92
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Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PRINCIPAL PHOTON SOURCES IN GROUP 13,PHOTONS/SEC
NEAR ENERGY- 2.250MEV

NUCLIDE
0.0s

GA 74 6.710E+18
GA 76 3.162E+19
AS 82m 2.487E+19
BR 88 1.391E+19
KR 90 4.205E+18
KR 92 3.2063+19
58 92 1.600E+19
RB 94 3.418E+19
ZR101 9.069E+18
RHlI0M 5.819E+18
AG114 4.189E+18
AGI18 5.278E+18
AG11sm 1.301E+19
AG120 1.3833+19
IN120 9.951E+18
IN120M 3.818E+19
IN122M 1.517E+19
IN130 7.211E+19
1136 7.027E+18
1138 5.389E+18

PRINCIPAL PHOTON SOURCES IN GROUP 14, PHOTONS/SEC
MEAN ENERGY- 2.750MEV

NUCLIDE
0.0s

GA 76 4.520E+19
AS 82 9.382E+18
AS 82H 6.501E+19
BR 88 2.229E+19
ER 92 2.664E+19
RB 92 1.813E+19
RB 94 2.113E+19
NB 99M 4.839E+18

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41
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Attachment A - ORIGEN Specific Activity Output Fil

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Ic Sheet No. 128 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

4.660E+18
2. 616E+19
6.453E+18
7. 757E+18
4. 048E+19
4. 327E+18

PRINCIPAL PHOTON SOURCES IN GROUP 15, PHOTONSISEC
MEAN ENERGY- 3.500MEV

0.0s
3.507E+19
5.625E+18
2.620E+19
3.551E+19
5.397E+18
4.243E+18
1.704E+19
1.378E+19
3.385E+19
4.660E+18
1.617E+19
5.144E+18
7.734E+18
5.150E+19
3.815E+18

PRINCIPAL PHOTON SOURCES IN GROUP 16, PHOTONS/SEC
MEAN ENERGY- 5.000MEV

0.05
4.366E+19
6.246E+18
3.302E+19
9.989E+18
7.816E+18

PRINCIPAL PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN ENERGY- 7.000MEV

R1I01

AG118M
AG120
1N122M
IN130

1136

NUCLIDE

GA 76
AS 82
AS 82M
BR 88
RB 90
RB 904
KR 92
RB 92
RB 94
5R101
AG11SM
AG120
IN122M
IN130
1138

NUCLIDE

BR 88
RB 90
RB 92
RB 94
IN130

NUCLIDE



Washington Closure Hanford
A - ORIGEN Specific Activity Output File

0600X-CA-N0060 Rev. No I

W. Josephson

A. Savino

Sheet No. 129 of 130

Job No. 14655

Date 01112011

Date 01/10/2011

0.05
RB 92 2.603E+18
RB 94 6.588E+17

ORIGEN2 V2.2 (5-4-2002), Run on 11/14/09 at 16:41:41

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY- 9.500MEV

NUCLIDE

RB 94

OUTPUT UNIT - 6

O.os
2.378E+15

Attachment

Cac. No.

Originator
Checked
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Originator W. Josephson

Checked A. Savino

Sheet No. 130 of 130

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. I of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

Activated Graphite

00000 RRRR IIIII GGGGG EEKE N N 22222
0 O R R I G E NN N 22 22
0 0 HRM I G GG EEEE N NN N 22
0 O R R I G G E N NN 22
00000 R R 11111 GGGGGG EEEEE N N 2222222

Version 2.2 (5-4-2002)

* 00000 AA K K *

0 0 A A K K
0 0 RARA K
0 0 A A KK 

* 00000 A A K K

RRRA III DDDDD GGGGG KEEE
* A N I D D G E

RRRR I D 0 G GG EEEE *
* R R I D D G G E *
* R K I11 DDDD GGGGGG KEEE *

* N N AA TTTTT III 00000 N N AA L *

* NN N A A T 1 0 O NN N A A L *

* NNN AAM T I 0 0 N NN N AAAA L *

* N NN A A T 1 0 0 N NN A A L
* N N A A T III 00000 N N A A LLLLL

* L AA BBBB 0000 RRRR AA TTTTT 0000 RRRR Y Y *

L A A B B O O R R A A T 0 0 R R Y Y
*L AAAA BRBB 0 O RRRR AAAA T 0 O RRRR 1

L A A B B OO R R A A T OO R R Y *

LLLL A A BBBB 0000 R R A A 1 0000 R R Y
* *

* RSIC CODE PACKAGE NURBER (CCC-371)

* ORIGEN2 VERSION 2.2 (5-4-2002) UPDATES THE FOLLONING:

* CCC-371(A) - NAINFRANES *

**
*
*
*
*

*
*
*
*
*

* *



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 2 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CCC-371(E) - ALL PCS WITH WINDOWS

* ORIGEN2 RUN DATE: 07/27/10 TIME 06:31:03

OUTPUT UNIT - 6 PAGE I
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

***"*** **"********** ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE***********************

INTRODUCTION
THIS TEXT IS INTENDED TO BE A BRIEF OUTLINE OF THE ORIGEN2 COMPUTER CODE, WHICH IS A REVISED AND UPDATED VERSION OF THE
ORIGEN DOCUMENTED IN REPORT ORNL-4628 (MAY 1973). INCLUDED HERE ARE A BRIEF DESCRIPTION OF THE FUNCTIONS OF ORIGEN2, A
LISTING OF THE MAJOR DATA SOURCES, A LISTING OF THE PUBLISHED DOCUMENTATION CONCERNING ORIGEN2, AND AN OUTLINE OF THE ORIGEN2
OUTPUT ORGANIZATION. ORIGEN2 IS AVAILABLE FROM THE ORNL RADIATION SHIELDING INFORMATION CENTER (RSIC) AT THE FOLLOWING
ADDRESS:

CODES COORDINATOR
RADIATION SHIELDING INFORMATION CENTER
BLDG. 6025
OAK RIDGE NATIONAL LABORATORY
OAK RIDGE, TENNESSEE 37830
PHONE: (615) 574-6176

QUESTIONS CONCERNING ORIGEN2 SHOULD BE ADDRESSED TO RSIC.
DESCRIPTION

ORIGEN2 IS A REVISION AND UPDATE OF THE ORIGEN COMPUTER CODE. SPECIFICALLY, THE INPUT, OUTPUT, CONTROL, AND DATA BASE ASPECTS
OF ORIGEN HAVE BEEN SIGNIFICANTLY REVISED AND UPDATED TO REFLECT CURRENT INFORMATION AND NEEDS. IT SHOULD BE NOTED THAT THE

MATHEMATICAL METHODS USED TO SOLVE THE NUCLIDE BUILDUP, DEPLETION, AND DECAY EQUATIONS ARE ESSENTIALLY UNCHANGED FROM THAT IN
ORIGEN. ORIGEN2 IS A COMPUTER CODE DESIGNED TO CALCULATE THE COMPOSITION AND CHARACTERISTICS OF NUCLEAR MATERIALS AS A
FUNCTION OF DECAY TIME AND THE CHANGES THE MATERIALS UNDERGO DURING VARIOUS FUEL CYCLE OPERATIONS. INPUT AND OUTPUT FEATURES
HAVE BEEN DESIGNED TO FACILITATE FLEXIBILITY IN THE TYPE OF CASES THAT CAN BE CONSIDERED AND IN CONTROLLING THE DETAIL OF THE
OUTPUT. FOR FURTHER INFORMATION, THE USER IS REFERRED TO THE DOCUMENTATION LISTED BELOW.

MAJOR DATA SOURCES
VIRTUALLY ALL ASPECTS OF THE DATA INPUT TO ORIGEN2 HAVE BEEN UPDATED OR REVISED TO REFLECT CURRENT INFORMATION. THE
PRINCIPAL SOURCES OF CROSS SECTION DATA WERE THE ENDF/B-IV, ENDF/B-V, AND LENDL COMPILATIONS. DECAY AND PHOTON INFORMATION
WERE PRIMARILY BASED ON THE EVALUATED NUCLEAR STRUCTURE DATA FILE (ENSDF) AT ORNL AND ENDF/B-IV. DATA CONCERNING REACTOR
AND FUEL CHARACTERISTICS WERE OBTAINED FROM REFERENCE SAFETY ANALYSIS REPORTS AND, WHERE POSSIBLE, THE COMMERCIAL REACTOR
VENDORS.
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DOCUMENTATION
THE FOLLONING ITEMS CONSTITUTE THE ORIGEN2 DOCUMENTATION PUBLISHED AS OF THE DATE OF THIS CODE PACKAGE:

A.G. CROFF, -ORIGEN2 - A REVISED AND UPDATED VERSION OF THE OAE RIDGE ISOTOPE GENERATION AND DEPLETION CODE", ORNL-5621
(JULY 1980).

A.G. CROFF, "A USER'S MANUAL FOR THE ORIGEN2 COMPUTER CODE", ORNL/TM-7175 (JULY 1980).
A.G. CROFF, M.A. RJERKE, G.W.MORRISON, AND L.K. PETRIE, "REVISED URANIUM-PLUTONIUM CYCLE PWR AND BWR MODELS FOR THE
ORIGEN COMPUTER CODE", ORNL/TM-60SI (SEPTEMBER 1978).
A.G. CROFF AND M.A. BJERKE, "ALTERNATIVE FUEL CYCLE PWR MODELS FOR THE ORIGEN COMPUTER CODE", ORNL/TM-7005 (FEB 1980).
A.G. CROFF, R.L. HAESE, AND N.H. GOVE, "UPDATED DECAY AND PHOTON LIBRARIES FOR THE ORIGEN CODE", ORML/TM-6055 (FEB 1979)
A.G. CROFF, "ORIGEN2: A REVISED AND UPDATED VERSION OF ORIGEN", TRANS. AM. NUCL. SOC., VOL. 34, P. 349-50 (JUNE 1980).

OUTPUT UNIT - 6 PAGE 2
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

****.m********************.** *.********************9****9******** ************ ~*****~*0*

n**n n*"*******M* ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE .********* ********

* ********.**************** ***************0.************************************.***********9

ORGANIZATION OF ORIGEN2 OUTPUT
PAST EXPERIENCE HAS INDICATED THAT MANY USERS ENCOUNTER CONSIDERABLE DIFFICULTY IN FINDING THE DESIRED INFORMATION IN A
ORIGEN2 OUT PUT WHICH IS SOMETIMES RATHER MASSIVE. THIS SECTION IS INTENDED AS A BRIEF OUTLINE OF THE ORGANIZATION OF
ORIGEN2 OUTPUT. FOR DETAILS REFER TO THE USER'S MANUAL (ORNL/TM-7175, SECT. 8.2). THE ORIGEN2 OUTPUT IS EXTREMELY
HIERARCHICAL, AND IS ORGANIZED AS FOLLONS:

CARD INPUT ECHO
MISCELLANEOUS INPUT DATA (NEUTRON YIELDS, REPROCESSING LOSSES,ELEMENT CHEMICAL TOXICITIES
LISTING OF ORIGEN2 COMMANDS CURRENTLY BEING EXECUTED
LISTING OF ORIGEN2 DATA LIBRARIES (IF SPECIFIED)

DECAY LIBRARY
ACTIVATION PRODUCTS
ACTIVIDES
FISSION PRODUCTS

CROSS SECTION/FISSION PRODUCT YIELD LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

PHOTON LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

OUTPUT 1
REACTIVITY AND BURNUP DATA
ACTIVATION PRODUCT TABLES

GRAM TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
CURIE TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
ETC. (DEPENDING ON THE OUTPUT OPTIONS SPECIFIED, MANY OF THESE TABLES MAY BE OMITTED



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 4 of 1134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

ACTINIDE TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

FISSION PRODUCT TABLES
SANE SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

NEUTRON PRODUCTION RATE TABLES: (ALPHA,N) AND SPONTANEOUS FISSION
PHOTON TABLES

ACTIVATION PRODUCTS (SUMATION AND PRINCIPAL CONTRIBUTORS)
ACTINIDES (SUMMATION AND PRINCIPAL CONTRIBUTORS)
FISSION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)

OUTPUT 2
SANE GENERAL CONTENT AND ORDER AS OUTPUT I

OUTPUT N
SANE GENERAL CONTENT AND ORDER AS OUTPUT 1

TABLE OF CONTENTS (UNIT 12) FOR THE ABOVE (UNIT 6) OUTPUT
VARIABLE CROSS SECTION INFORMATION OUTPUT (UNIT 16)
DEBUGGING AND OTHER INTERNAL INFORMATION OUTPUT (UNIT 15)

THE SCENARIO LISTED ABOVE CONSTITUTES A TYPICAL ORIGEN2 OUTPUT FOR MANY CASES. ONE POSSIBLE MODIFICATION IS THE USE OF AN
STP CONMAND TO EXECUTE AN ADDITIONAL SET OF INSTRUCTIONS AFTER THE FIRST SET HAS BEEN EXECUTED. IF THIS IS DONE, THE OUTPUT
WILL BEGIN WITH "MISCELLANEOUS INPUT DATA" IF NSTP-1, "ORIGEN2COMANDS CURRENTLY BEING EXECUTED- IF NSTP-2, OR "OUTPUT 1

FOR NSTP-3. ANOTHER OFTEN-USED OPTION IS TO EMPLOY BOTH THE PRIMARY (UNIT 6) AND ALTERNATE (UNIT 11) OUTPUT UNITS. IF BOTH
ARE ROUTED TO PAPER, THE TABLE OF CONTENTS FOR UNIT 11, WHICH IS ON UNIT 13, WILL IMMEDIATELY FOLLOW THE DEBUGGING AND
INTERNAL INFORMATION (UNIT 15) OUTPUT. THE "OUTPUT N" TABLES FOR UNIT 11 WILL BE PRINTED FOLLOWING THE TABLE OF CONTENTS.

PAGE 3
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 1 -1
5 50 2 -1
5 50 3 -1
5 50 4 TIT 1 GRAN ACTIVATED GRAPHITE
5 so 5 RDA
5 50 6 RDA READ DATA LIBRARIES
5 50 7 DA
5 so S LIP 0 0 0
5 50 9 LIB 0 1 2 3 0 0 0 9 3 0 0 0
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5 50 10 PHO 101 102 103 10
5 50 11 RDA
5 50 12 RDA INPUT I GRAM ACTIVATED GRAPHITE
5 50 13 RDA
5 50 14 RAS 1 GRAM ACTIVATED GRAPHITE
5 50 15 INP -1 1 -1 -1 1 1
5 50 16 MOV -1 1 0 1
5 50 17 RDA

5 50 18 RDA DECAY 1 GRAM ACTIVATED GRAPHITE
5 50 19 RDA
5 50 20 DEC 1.00 1 2 5 0
5 50 21 DEC 5.00 2 3 5 0
5 50 22 DEC 10.0 3 4 5 0
5 50 23 DEC 20.0 4 5 5 0
5 50 24 DEC 25.6 5 6 5 0
5 50 25 RDA
5 50 26 ADA GENERATE OUTPUT
5 50 27 RDA
5 50 28 CUT 5 1.OE-10 7 1.OE-10 9 1.0E-10 23 1.05-10 27 1.0 -1
5 50 29 OPTL 88 8 8 7 8 7 8 7 8 88 8 8 8 8 8 8 8 8 8
5 50 30 OPTA 8 8 8 8 7 8 7 8 7 8 8 8 8 8 8 6 8 8 8 8 8 8 8 8
5 50 31 OPTF a 8 88 7 8 7 8 7 8 8888 8 8 888 8 a 8 a 8
5 50 32 HED 1 0.00 Y
5 50 33 RED 2 1.00 Y
5 50 34 NED 3 5.00 Y

5 50 35 NED 4 10.0 Y
5 50 36 NED 5 20.0 Y
5 50 37 NED 6 25.6 Y
5 50 38 OUT 6 1 -1 0
5 50 39 END
5 50 40 1 10030 1.223E-09 0 0.00
5 50 41 1 60140 6.267E-07 0 0.00
5 50 42 1 170360 7.904E-07 0 0.00
5 50 43 1 200410 1.096E-06 0 0.00
5 50 44 1 270600 5.491E-11 0 0.00
5 50 45 1 280590 1.639E-08 0 0.00
5 50 46 1 280630 2.818E-09 0 0.00
5 50 47 3 380900 4.550E-11 0 0.00
5 50 48 1 410940 2.311E-09 0 0.00
5 50 49 3 551370 2.141E-10 0 0.00

PAGE 4
ORIGEN2 V2,2 (5-4-2002), Run on 07/27/10 at 06:31:03
LISTING OF INPUT DATA ON UNIT - 5
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INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 50 3 631520 1.436E-10 0 0.00
5 50 51 3 631540 4.600E-11 0 0.00
5 50 52 2 942390 9.986E-09 0 0.00
5 50 53 2 952410 5.427E-11 0 0.00
5 50 54 0

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
NEUTRON YIELD PER NEUTRON-INDUCED FISSION

NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUC

832090 0.0000 882230 0.0000 882260 0.0000 882280 0.0000 892270 0.0000 9

902280 0.0000 902290 2.0490 902300 0.0000 902320 2.4180 902330 0.0000 9

912310 0.0000 912320 0.0000 912330 2.6630 912341 0.0000 912340 0.0000

922310 0.0000 922320 0.0000 922330 2.4990 922340 2.6310 922350 2.4210

922370 0.0000 922380 2.8010 922390 0.0000 922400 0.0000 932360 0.0000 9

932380 0.0000 932390 0.0000 942360 2.8700 942370 0.0000 942380 2.8330

942400 3.1350 942410 2.9340 942420 3.2800 942430 0.0000 952410 3.2770

952420 3.3600 952430 3.7320 952441 0.0000 952440 0.0000 962420 3.7460

962440 3.7250 962450 3.8320 962460 3.8580 962470 3.5920 962480 3.7960

972490 3.7600 982490 4.0620 982500 3.9700 982510 4.1400 982520 4.1260

982540 0.0000 992530 0.0000 992541 0.0000 992540 0.0000 0 0.0000
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run an 07/27/10 at 06:31:03
SPONTANEOUS FISSION NEUTRON YIELD, NEUT/FISSION

NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE
922350 1.6950 922360 1.6500 922370 1.8720 922380 2.0000 922390 2.0480 932361 1.7900
932360 1.7830 932370 1.8730 932380 1.9630 932390 2.0530 942360 2.2200 942370 1.8860
942380 2.2800 942390 2.2400 942400 2.1600 942410 2.2500 942420 2.1500 942430 2.4300

PAGE 5

CLIDE YIELD

902270 0.0000

02340 0.0000

922300 0.0000

922360 2.7340

132370 3.0050

942390 2.8750

152421 3.1620

162430 3.4340

962490 0.0000

182530 4.1500

0 0.0000
PAGE 6
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942440 2.3000 952400 2.2900 952410 2.3830 952420 2.4750 952421 2.5900 952430 2.5200
952440 2.6570 952441 2.6650 962410 2.5000 962420 2.5900 962430 2.6870 962440 2.7600
962450 2.8720 962460 3.0000 962480 3.3200 962500 3.5600 972490 3.7200 982490 3.4400
982500 3.5600 982520 3.7250 982540 3.9000 992530 3.9200 992540 4.0400 992550 4.1600

THE REMAINING NEUTRON YIELDS ARE CALCULATED FON THE EQUATION: NEUT/FISS-(2.84+0.1225*iAT UT-244)
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER
1

1 0.0000000
2 0.0000000
3 0.0000000
4 0.0000000
5 0.0000000
6 0.0000000
7 0.0000000
8 0.0000000
9 0.0000000

10 0.0000000
11 0.0000000
12 0.0000000
13 0.0000000
14 0.0000000
15 0.0000000
16 0.0000000
17 0.0000000
18 0.0000000
19 0.0000000
20 0.0000000
21 0.0000000
22 0.0000000
23 0.0000000
24 0.0000000
25 0.0000000
26 0.0000000
27 0.0000000
28 0.0000000
29 0.0000000
30 0.0000000
31 0.0000000

SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
2 3 4 5 6 7 a 9 10

0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 1.0000000
0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

PAGE 7

I
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32 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
33 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
34 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
35 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
36 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
37 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
38 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
39 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
40 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
41 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
42 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
43 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
44 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
45 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
46 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
47 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
48 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
49 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

OUTPUT UNIT - 6 PAGE 8
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

50 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
51 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
52 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
53 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
54 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
55 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
56 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
57 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
58 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
59 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
60 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
61 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
62 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
63 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
64 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
65 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
66 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
67 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
68 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
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69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.9950000
0.0000000
0.9950000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000

0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000

0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.9990000
0.0000000
0.9999000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0500000
1.0000000
0.0010000
0.0010000
0.0010000
0.0010000
0.0010000

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
GROUP FRACTIONAL RECOVERIES

1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 0.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
1.0000000 1.0000000
0.2000000 0.6000000
0.0500000 0.0000000
0.0200000 0.0000000
0.0010000 0.0000000
0.0010000 0.0000000
0.0010000 0.0000000
0.0010000 0.0000000
0.0010000 0.0000000

OUTPUT UNIT - 6

0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
1.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000
0.0000000 0.0000000 1.0000000

PAGE 9

SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 0.0000000
0.9950000 1.0000000 0.0005000 0.9999000 1.0000000 0.0200000 0.0000000 0.0000000 0.0000000 0.0000000

GROUP

1
2
3
4
5
6
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7 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
8 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
9 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000

10 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
11 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
12 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
13 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
14 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 0.0000000
15 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
16 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
17 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
18 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
19 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

OUTPUT UNIT - 6 PAGE 10
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
ELEMENT ASSIGNMENTS TO FRACTIONAL RECOVERY GROUPS

ELEM GROUP
2 13

11 1
20 1
29 1
38 1
47 1
56 1
65 1
74 1
83 1
92 4

ELEM GROUP ELEM GROUP ELEM GROUP
3 1 4 1 5 1

12 1 13 1 14 1
21 1 22 1 23 1
30 1 31 1 32 1
39 1 40 1 41 1
48 1 49 1 50 1
57 1 58 1 59 1
66 1 67 1 68 1
75 1 76 1 77 1
84 1 85 1 86 13
93 5 94 6 95 7

ELEM GROUP ELEM GROUP
6 13 7 13
15 1 16 1
24 1 25 1
33 1 34 1
42 1 43 1
51 1 52 1
60 1 61 1
69 1 70 1
78 1 79 1
87 1 88 1
96 8 97 9

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

CHEMICAL TOXICITIES, GRAMS PER M"3 WATER

NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY
1 3.50E+03 2 2.00E-01 3 5.00E+00 4 1.00E+00 5 1.00E+00 6 4.00E+02
7 1.00E-02 8 9.45E+05 9 1.00E+00 10 1.OOE+00 11 1.00E+03 12 1.00E+01

13 1.00E-02 14 5.00E+00 15 1.00E-02 16 5.00E+01 17 1.50E-01 18 1.00E+01
19 1.00E+03 20 3.00E+01 21 5.00E-01 22 1.00E-01 23 1.00E-01 24 2.00E-02
25 1.OOE-02 26 5.00E-02 27 5.00E-02 28 5.00E-02 29 1.00E-02 30 5.00E-02
31 2.00E-01 32 5.OOE-01 33 1.00E-02 34 1.00E-02 35 3.00E+00 36 4.00E+01

37 5.00E+01 38 1.00E+01 39 1.00E-03 40 1.OOE+00 41 2.00E-02 42 5.00E-01

ELEM GROUP
1 14

10 13
19 1
28 1
37 1
46 1
55 1
64 1
73 1
82 1
91 3

ELEM GROUP
8 1

17 12
26 1
35 12
44 1
53 12
62 1
71 1
80 1
89 1
98 10

ELE GROUP
9 12

18 13
27 1
36 13
45 1
54 13
63 1
72 1
81 1
90 2
99 11

PAGE 11
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43
49
55
61
97
73
79
85
91

97

1.00E+02
2.00E-02
5.00E+00
1.00E+00
1.00E+00
1.00E+00
2.00E-02
1.00E+01
5.00E-03
5.00E-03

44
50
56
62
68
74
s0
86
92
98

ORIGEN2 V2.2 (5-4-2002),
1 0 TIT * TIT
2 0 RDA * RDA
3 0 RDA * RDA
4 0 RDA * RDA
5 0 LIP * LIP
6 0 LIS * LIB
7 0 PHO * PHO
8 0 RDA * RDA
9 0 RDA * RDA

10 0 RDA * RDA
11 0 AS * BAS
12 0 ImP * INP
13 0 MOv * 14V
14 0 RDA * RDA
15 0 RDA * RDA
16 0 RDA * RDA
17 0 DEC DEC
18 0 DEC * DEC
19 0 DEC * DEC
20 0 DEC * DEC
21 0 DEC * DEC
22 0 RDA * RDA
23 0 RDA * RDA
24 0 RDA RDA
25 0 CUT * CUT
26 0 OPTL - OPTL
27 0 OPTA * OPTA
28 0 OPTF * OPTF
29 0 RED * NED
30 0 NED * NED
31 0 RED * NED

1.OOE+00
5.00E-02
5.00E-01
2.00E-01
1.003-01
1.00Et02
2.00E-03
5.00E+02
5.00E-01
1.00E-02

45
51
57
63
69
75
81
87
93
99

5.00E-02
5.00E-02
1.00E+00
2.00E-01
2.00E-01
1.00E+01
5.00E-03
5.00E+00
8.00E-03
1.00E-02

Run on 07/27/10 at 06:31:03
1 GRAM ACTIVATED GRAPHITE

READ DATA LIBRARIES

0 0 0
0 1 2 3 0 0 0 9 3 0 0 0
101 102 103 10

INPUT 1 GRAM ACTIVATED GRAPHITE

1 GRAM ACTIVATED GRAPHITE
-1 1 -1 -1 1 1
-1 1 0 1

DECAY 1 GRAM ACTIVATED GRAPHITE

1.00 1
5.00 2
10.0 3
20.0 4
25.6 5

46
52
58
64
70
76
82
88
94

5.OOE-02
2.00E-01
2.00E+00
2.00E-01
1.00E-01
1.00E+00
1.00E-02
1.00E-03
8.00E-04

47
53
59
65
71
77
83
69
95

1.00E-03
1.00E+01
1.003+00
5.00E-01
1.00E-01
8.00E-01
1.00E-01
2.00E-02
4.OOE-02

48
54
60
66
72
78
84
90
96

OUTPUT UNIT = 6

1.00E-02
1.50E+02
2.00E-01
1.00E+00
5.00E-02
3.00E-01
2. 00-01
5.00E-04
5.00E-01

PAGE 12

2 5 0
3 5 0
4 5 0
5 5 0
6 5 0

GENERATE OUTPUT

5 1.0E-10
8 8 8 8 7
8 8 8 8 7

I 0.00Y
2 1.00 Y
3 5.00 Y

7 1.0E-10
8 7 8 7 8
8 7 8 7 8
8 7 8 7 8

9 1.OE-10 23 1.0E-10 27 1.0 -1
68888 8888 8 8 88
88888 88888 8 88
88 8 8 8 8 8 8 8 8 8 8

*
**
*
*



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 12 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

32 0 RED HED 4 10.0 Y
33 0 RED * ED 5 20.0 Y
34 0 RED HED 6 25.6 Y
35 0 OUT * OUT 6 1 -1 0
36 0 END END

SUN OF YIELDS FOR EACH FISSILE ISOTOPE. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

ISOTOPES FOR WHICH YIELDS ARE EXPLICITLY ACCOUNTED FOR: 0 0 0 0 0 0 0 0
OUTPUT UNIT - 6 PAGE 13

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

* 1 GRAM ACTIVATED GRAPHITE
POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MIlD, FLUX- 1.OOE+00 N/CM**2-SEC

0.00 Y
TIME, SEC 0.00E+00
NEUT. FLUX 0.00E+00
SP PON,MNW 0.00E+00
SURNUP, MD 0.00E+00
K INFINITY 0.00000
NEUT PRODN 0.008+00
NEUT DESTN 0.00E+00
TOT BURNUP 0.OOE+00
AVG N FLUX 0.OOE+00
AVG SP PON 0.OOE+00

REACTIVITY AND BURNUP DATA
BASIS- 1 GRAM ACTIVATED GRAPHITE

1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
3.16E+07 1.58E+08 3.16E+08 6.31E+08 8.08E+08
0.OOE+0 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00
0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
0.OOE+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00

0.00000 0.00000 0.00000 0.00000 0.00000
0.0E+O0 0.OOE+00 0.00E+00 0.OOE+00 0.OOE+00
0.00E+00 0.00E+00 0.OOE+00 0.OOE+00 0.OOE+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.OOE+0 0.OOE+00
0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00

SI2 OF MMAX(I): )(MAX- 1 #- 950 MMAX- 2 #- 290 MMAX- 3 4- 47 MNAX- 4 4- 3

MKAX- 7 #- 0 MMAX- 8 #- 0 t.BAX- 9 - 0 MMAX-10 4- 0 MMAX-11 - 0

THE NUMBER OF NON-ZERO TERMS IN A-1656
THE NUMBER OF NON-ZERO FISSION PRODUCT YIELDS- 2
ILITE- 686 IACT- 129 IFP- 879 ITOT-1696
THE NUMBER OF NON-ZERO NATURAL ABUNDANCES- 437
THE NUMBER OF NON-ZERO PHOTON YIELDS- 7903
THE MAXIMUM NUMBER OF TERMS IN AP- 364

OUTPUT UNIT -
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

)IMAX- 5 4- 0 MMAX- 6 #- 0
MM-AX12 4- 0

PAGE 146
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* 1 GRAM ACTIVATED GRAPHITE
ACTIVATION PRODUCTS

POWER- 1.0000E+00 MW, BURNUP- 1.00000E+00 WND, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
H 3 1.223E-09 1.156E-09 9.237E-10 6.977E-10 3.980E-10 2.907E-10

HE 3 0.000E+00 6.676Z-11 2.993E-10 5.253E-10 8.250E-10 9.323E-10
C 14 6.267E-07 6.266E-07 6.263E-07 6.259E-07 6.252E-07 6.24SE-07
N 14 O.O0OE+00 7.582E-11 3.790E-10 7.578E-10 1.515E-09 1.938E-09
S 36 0.OOOE+00 3.458E-14 1.729E-13 3.45SE-13 6.916E-13 8.853E-13

CL 36 7.904E-07 7.904E-07 7.904Z-07 7.904E-07 7.904E-07 7.904E-07
AR 36 0.000E+00 1.786E-12 8.92SE-12 1.786E-11 3.571E-11 4.571E-11
K 41 0.000E+00 9.379E-12 4.689E-11 9.378E-11 1.876E-10 2.401E-10

CA 41 1.096E-06 1.096E-06 1.096E-06 1.096E-06 1.096E-06 1.096E-06
Co 59 0.000E+00 1.420E-13 7.100E-13 1.420E-12 2.840E-12 3.635E-12
CO 60 5.491E-11 4.814E-11 2.845E-11 1.474E-11 3.95SE-12 1.8945-12
NI 59 1.639E-08 1.639E-08 1.639E-08 1.639E-08 1.639E-08 1.639E-08
NI 60 0.000E+00 6.768E-12 2.646E-11 4.017E-11 5.095E-11 5.302E-11
NI 63 2.818E-09 2.797E-09 2.714E-09 2.613E-09 2.424E-09 2.324E-09
CD 63 0.000E+00 2.115E-11 1.042E-10 2.045E-10 3.942E-10 4.943E-10
NH 94 2.311E-09 2.311E-09 2.311E-09 2.310E-09 2.309E-09 2.309E-09
MO 94 0.0009+00 7.891E-14 3.945E-13 7.890E-13 1.578E-12 2.019E-12
SUNTOT 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06

TOTAL 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06
OUTPUT UNIT = 6 PAGE 15

ORIGEN2 V2.2 45-4-2002), Run on 07/27/10 at 06:31:03

* 1 GRAM ACTIVATED GRAPHITE
ACTIVATION PRODUCTS

POWER- 1. OOOOE+00 MW, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
I GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
H 1.223E-09 1.156E-09 9.2375-10 6.977B-10 3.980E-10 2.907E-10

HE 0.000E+00 6.676E-11 2.993E-10 5.253E-10 8.250E-10 9.323E-10
C 6.267E-07 6.266E-07 6.263E-07 6.259E-07 6.252E-07 6,248E-07
N 0.OOOE+00 7.582E-11 3.790E-10 7.578E-10 1.515E-09 1.938E-09
S 0.000E+00 3.458E-14 1.729E-13 3.458E-13 6.916E-13 8.853E-13
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CL 7.904E-07 7.904E-07 7.904E-07 7.904E-07 7.904E-07 7.904E-07
AR 0.000E+00 1.786E-12 0.928E-12 1.786E-11 3.571E-11 4.571E-11
K 0.000E+00 9.379E-12 4.689E-11 9.378E-11 1.876E-10 2.401E-10
CA 1.096E-06 1.096E-06 1.096E-06 1.096E-06 1.096E-06 1.096E-06
CO 5.491E-11 4.828E-11 2.916E-11 1.616E-11 6.795E-12 5.529E-12
NI 1.921E-08 1.919E-08 1.913E-08 1.904E-08 1.886E-08 1.876E-08
CU 0.000E+00 2.115E-11 1.042E-10 2.045E-10 3.942E-10 4.943E-10
NB 2.311E-09 2.311E-09 2.311E-09 2.310E-09 2.309E-09 2.309E-09
NO 0.000E+00 7.891E-14 3.945E-13 7.890E-13 1.578E-12 2.019E-12
SU)TOT 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06

TOTAL 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06

CUMULATIVE TABLE TOTALS

AP+FP 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06

OUT
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

.1 GRAM ACTIVATED GRAPHITE

POKER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 GRAM ACTIVATED GRAPHITE

0.00 y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

H 3 1.181E-05 1.116E-05 S.918E-06 6.735E-06 3.842E-06 2.806E-06
C 14 2.794E-06 2.794E-06 2.793E-06 2.791E-06 2.788E-06 2.766E-06

CL 36 2.609E-08 2.609E-08 2.609E-08 2.609E-08 2.609E-08 2.609E-08
CA 41 1.180E-07 1.180E-07 1.180E-07 1.180E-07 1.180E-07 1.180E-07
CO 60 6.211E-08 5.4463-08 3.218E-08 1.667E-08 4.474E-09 2.142E-09
NI 59 1.242E-09 1.242E-09 1.242E-09 1.242E-09 1.242E-09 1.242E-09
NI 63 1.739E-07 1.726E-07 1.675E-07 1.613E-07 1.4968-07 1.434E-07
NB 94 4.332E-10 4.331E-10 4.331E-10 4.330E-10 4.329E-10 4.328E-10
SUNTOT 1.498E-05 1.433E-05 1.206E-05 9.850E-06 6.930E-06 5.883E-06

TOTAL 1.498E-05 1.433E-05 1.206E-05 9.850E-06 6.930E-06 5.883E-06
OUT

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PUT UNIT - 6 PAGE 16

ACTIVATION PRODUCTS

PUT UNIT - 6 PAGE 17
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* 1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MU, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM"2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 y 10.0 Y 20.0 Y 25.6 Y
H 1.181E-05 1.116E-05 8.918E-06 6.735E-06 3.842E-06 2.806E-06
C 2.794E-06 2.794E-06 2.793E-06 2.791E-06 2.788E-06 2.786E-06

CL 2.609E-08 2.609E-08 2.609E-08 2.609E-08 2.609E-08 2.609E-06
CA 1.180E-07 1.180E-07 1.180E-07 1.180E-07 1.180E-07 1.180E-07
CO 6.211E-08 5.446E-08 3.218E-08 1.667E-08 4.474E-09 2.142E-09
HI 1.751E-07 1.738E-07 1.687E-07 1.625E-07 1.508E-07 1.446E-07
NB 4.332E-10 4.331E-10 4.331E-10 4.330E-10 4.329E-10 4.328E-10
SUNTOT 1.499E-05 1.433E-05 1.2063-05 9.850E-06 6.930E-06 5.883E-06

TOTAL 1.498E-05 1.433E-05 1.206E-05 9.850E-06 6.930E-06 5.883E-06

CUMULATIVE TABLE TOTALS

AP+FP 1.498E-05 1.433E-05 1.206E-05 9.850E-06 6.930E-06 5.883E-06
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
AP+ACT+FP 1.498E-05 1.433E-05 1.206E-05 9.850E-06 6.930E-06 5.883E-06

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

* 1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"2-SEC

9 SUMARY TABLE: THERMAL POWER, WATTS
1 GRAM ACTIVATED GRAPHITE

0.00 y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
H 3 3.975E-10 3.758E-10 3.002E-10 2.268E-10 1.294E-10 9.447E-11
C 14 8.194E-10 8.193E-10 8.189E-10 8.185E-10 8.175E-10 8.1693-10
CL 36 3.847E-11 3.847E-11 3.847E-11 3.847E-11 3.847E-11 3.847E-11
CA 41 1.889E-12 1.889E-12 1.889E-12 1.889E-12 1.889E-12 1.889E-12
CO 60 9.576E-10 8.396E-10 4.961E-10 2.570E-10 6.898E-11 3.302E-11
NI 59 4.932E-14 4.932E-14 4.932E-14 4.932E-14 4.931E-14 4,931E-14
NI 63 1.752E-11 1.739E-11 1.687E-11 1.625E-11 1.507E-11 1.445E-11
8B 94 4.414E-12 4.414E-12 4.413E-12 4.412E-12 4.411E-12 4.4103-12
SUNTOT 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09

ACTIVATION PRODUCTS

PAGE 18
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TOTAL 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

.1 GRAM ACTIVATED GRAPHITE

POWER- 1.OOOOOE+00 MN, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM"2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

R 3.975E-10 3.758E-10 3.002E-10 2.266E-10 1.294E-10 9.447E-11
C 8.194E-10 8.193E-10 8.189E-10 8.185E-10 8.175E-10 8.169E-10
CL 3.847E-11 3.847E-11 3.847E-11 3.847E-11 3.847E-11 3.847E-11
CA 1.889E-12 1.889E-12 1.889E-12 1.889E-12 1.889E-12 1.889E-12
CO 9.576E-10 8.396E-10 4.961E-10 2.570E-10 6.898E-11 3.302E-11
NI 1.757E-11 1.744E-11 1.692E-11 1.630E-11 1.512E-11 1.450E-11
NB 4.414E-12 4.414E-12 4.413E-12 4.412E-12 4.411E-12 4.410E-12
SUNTOT 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09

TOTAL 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09

CUMULATIVE TABLE TOTALS

AP+FP 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

.1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
I GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
HE 4 0.000E+00 6.257E-15 3.126E-14 6.246E-14 1.247E-13 1.594E-13

U233 0.000E+00 1.363E-20 3.341E-19 1.342E-18 5.366E-18 8.773E-18
U235 0.000E+00 2.828E-13 1.414E-12 2.828E-12 5.655E-12 7.238E-12

NP237 0.000E+00 8.552E-14 4.262E-13 8.490E-13 1.685E-12 2.147E-12
PU239 9.986E-09 9.986E-09 9.985E-09 9.983E-09 9.980E-09 9.979E-09
AN241 5.427E-11 5.418E-11 5.384E-11 5.341E-11 5.256E-11 5.209E-11
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 17 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

SUMTOT 1.004E-09 1.004E-08 1.004E-08 1.004E-08 1.004E-08 1.004E-06

TOTAL 1.004E-08 1.004E-08 1.004E-08 1.004E-0 1.004E-06 1.004E-08
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

. 1 GRAM ACTIVATED GRAPHITE

PONER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 GRAN ACTIVATED GRAPHITE

0.00 y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
HE 0.000E+00 6.257E-15 3.126E-14 6.246E-14 1.247E-13 1.594E-13

U 0.000E+00 2.e2E-13 1.414E-12 2.828E-12 5.655E-12 7.238E-12
NP 0.000E+00 8.552E-14 4.262E-13 0.490E-13 1.685E-12 2.147E-12
PU 9.986E-09 9.986E-09 9.985K-09 9.983E-09 9.980E-09 9.979E-09
AN 5.427E-11 5.418E-11 5.384E-11 5.341E-11 5.256E-11 5.209E-11
SUNTOT 1.004K-08 1.004E-08 1.004K-08 1.004E-08 1.004E-08 1.004E-08

TOTAL 1.004E-0 1.004E-08 1.004E-08 1.004E-08 1.004E-08 1.004E-08

CUMULATIVE TABLE TOrALS

AP+FP 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06
ACT+FP 1.004E-0 1.004E-08 1.004E-08 1.004E-08 1.004E-00 1.004E-08
AP+ACT+FP 2.546E-06 2.546E-06 2.546E-06 2.546-06 2.546E-06 2.546E-06

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

* I GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.OOE+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
TH231 0.000E+00 6.116E-19 3.050V-28 6.115E-15 1.223E-17 1.565E-17
PA233 0.000E+00 6.031E-17 3.006E-16 5.987E-16 1.188E-15 1.514E-15
0233 0.0000+00 1.320E-22 3.235E-21 1.300E-20 5.196E-20 8.496E-20
U235 0.OOOE+00 6.116E-19 3.058E-18 6.115E-18 1.223E-17 1.565E-17

NP237 O.OOOE+00 6.031E-17 3.006E-16 5.987E-16 1.155E-15 1.514E-15
PU239 6.210E-10 6.210E-10 6.209E-10 6.208E-10 6.206E-10 6.205E-10
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 18 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

AN241 1.863E-10 1.860E-10 1.848E-10 1.834E-10 1.805E-10 1.788E-10
SUMTOT 8.073E-10 8.070E-10 8.057E-10 8.042E-10 8.011E-10 7.994E-10

TOTAL 8.073E-10 8.070E-10 8.057E-10 8.042E-10 8.011E-10 7.994E-10
OUT

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

. 1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MD, FLUX- 1.GOE+00 N/CM*2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
TH 0.000E+00 6.116E-19 3.058E-18 6.115E-18 1.223E-17 1.565E-17
PA 0.000E+00 6.031E-17 3.006E-16 5.987E-16 1.188E-15 1.514E-15
U 0.000E+00 6.117E-19 3.061E-18 6.128E-18 1.228E-17 1.574E-17

NP 0.00OE+00 6.031E-17 3.006E-16 5.987E-16 1.188E-15 1.514E-15
PU 6.210E-10 6.210E-10 6.209E-10 6.208E-10 6.206E-10 6.205E-10
AN 1.863E-10 1.860E-10 1.648E-10 1.834E-10 1.805E-10 1.788E-10
SUNTOT 8.073E-10 8.070E-10 8.057E-10 8.042E-10 8.011E-10 7.994E-10

TOTAL 8.073E-10 8.070E-10 8.057E-10 8.042E-10 8.011E-10 7.994E-10

CUMULATIVE TABLE TOTALS

AP+FP 1.498E-05 1.433E-05 1.206E-05 9.850E-06 6.930E-06 5.883E-06
ACT+FP 8.073E-10 8.070E-10 8.057E-10 8.042E-10 8.0111-10 7.994E-10
AP+ACT+FP 1.498E-05 1.433E-05 1.206E-05 9.851E-06 6.931E-06 5.884E-06

OUT
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

*1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 NW, BURNUP- 1.OOOOOE+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
TN231 0.000E+00 3.432E-22 1.716E-21 3.431E-21 6.861E-21 8.782E-21
PA233 0.000E+00 1.369E-19 6.822E-19 1.359E-18 2.696E-18 3.436E-18
U235 0.OO0E+00 1.602E-20 8.008E-20 1.601E-19 3.202E-19 4.099E-19
NP231 0.000E+00 1.843E-18 9.186E-18 1.830E-17 3.631E-17 4.627E-17

TPUT UNIT - 6

ACTINIDES+DAUGHTERS

TPUT UNIT - 6

ACTINIDES+DAUGHTERS
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 19 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PU239 1.914E-11 1.914E-11 1.913E-11 1.913E-11 1.913E-11 1.912E-11
AM241 6.190E-12 6.1803-12 6.140E-12 6.091E-12 5.994E-12 5.941E-12
SUNTOT 2.533E-11 2.532X-11 2.528E-11 2.522E-11 2.512E-11 2.506E-11

TOTAL 2.533E-11 2.532E-11 2.528E-11 2.522E-11 2.512E-11 2.506E-11
OUT

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

*1 GRAN ACTIVATED GRAPHITE

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM*2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
TH 0.000E+00 3.432E-22 1.716E-21 3.431E-21 6.862E-21 8.784E-21
PA 0.000E+00 1.369E-19 6.822E-19 1.359E-18 2.696E-18 3.436E-18
U 0.000E+00 1.602E-20 8.017E-20 1.605E-19 3.218E-19 4.123E-19

NP 0.000E+00 1.843E-18 9.186E-18 1.830E-17 3.631E-17 4.627E-17
PU 1.914E-11 1.914E-11 1.913E-11 1.913E-11 1.913E-11 1.912E-11
AM 6.1903-12 6.180E-12 6.140E-12 6.091E-12 5.994E-12 5.941E-12
SUTOT 2.533E-11 2.532E-11 2.528E-11 2.522E-11 2.512E-11 2.506E-11

TOTAL 2.533E-11 2.532E-11 2.528E-11 2.522E-11 2.512E-11 2.506E-11

CUMULATIVE TABLE TOTALS

AP+FP 2.237E-09 2.097E-09 1.677E-09 1.363E-09 1.076E-09 1.004E-09
ACT+FP 2.533E-11 2.532E-11 2.528E-11 2.522E-11 2.512E-11 2.506E-11
AP+ACT+FP 2.262E-09 2.122E-09 1.702E-09 1.389E-09 1.101E-09 1.029E-09

OUT
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

*1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/C*2-SEC

5 SUIARY TABLE: CONCENTRATIONS, GRAMS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 y 10.0 Y 20.0 Y 25.6 Y
SR 90 4.550E-11 4.443E-11 4.0393-11 3.586E-11 2.827E-11 2.474E-11
Y 90 0.000E+00 1.114E-14 1.013E-14 8.993E-15 7.088E-15 6.204E-15

ZR 90 0.000E+00 1.059E-12 5.095E-12 9.629E-12 1.723E-11 2.075E-11

PUT UNIT - 6

ACTINIDES+DAUGHTERS

PUT UNIT - 6

FISSION PRODUCTS
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 20 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CS137 2.141E-10 2.092E-10 1.907E-10 1.699E-10 1.349E-10 1.185E-10
BA137 0.OOOE+00 4.890E-12 2.336E-11 4.417E-11 1.923E-11 9.560E-11
BA137M 0.OOOE+00 3.201E-17 2.918E-17 2.600E-17 2.063E-17 1.813E-17
SM152 0.000E+00 5.147E-12 2.330E-11 4.136E-11 6.621E-11 7.549E-11
EU152 1.436E-10 1.365E-10 1.13E-10 8.626E-11 5.182E-11 3.895E-11
GD152 0.OOOE+00 1.988E-12 8.999E-i2 1.597E-11 2.557E-11 2.915E-11
EU154 4.600E-11 4.244E-11 3.074E-11 2.055E-11 9.117E-12 5.844E-12
GD154 U.000E+00 3.562E-12 1.526E-11 2.545E-11 3.682E-11 4.016E-11
SUNTOT 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10

TOTAL 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10
OUT

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

* 1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MM, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 M/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
SR 4.550E-11 4.443E-11 4.039E-11 3.586E-11 2.827E-11 2.474E-11

Y 0.O00E+00 1.114E-14 1.0139-14 8.993E-15 7.088E-15 6.204E-15
ZR 0.000E+00 1.059E-12 5.095E-12 9.629E-12 1.723E-11 2.075E-11
CS 2.141E-10 2.092E-10 1.907E-10 1.699E-10 1.349E-10 1.185E-10
BA 0.000E+00 4.890E-12 2.336E-11 4.417E-i1 7.923Z-11 9.560E-11
SM 0.000E+00 5.147E-12 2.330K-11 4.136E-1 6.621K-11 7.549E-11
EU 1.896E-10 1.789E-10 1.420K-10 1.068E-10 6.099E-11 4.480E-11
GD 0.000E+00 5.550E-12 2.426E-11 4.143E-11 6.239E-11 6.931E-11
SUMTOT 4.492E-20 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10

TOTAL 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10 4.492E-10

CUMULATIVE TABLE TOTALS

AP+FP 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06 2.536E-06
ACT+FP 1.049E-08 1.049E-08 1.049E-08 1.049E-08 1.049E-08 1.049E-08
AP+ACT+FP 2.546E-06 2.546E-06 2.546E-06 2.546E-06 2.546E-06 2.546E-06

OU
DRIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

.1 GRAM ACTIVATED GRAPHITE

PUT UNIT - 6

FISSION PRODUCTS

TPUT UNIT - 6

FISSION PRODUCTS
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 21 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MHD, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
SR 90 6.209E-09 6.063E-09 5.512E-09 4.994E-09 3.857E-09 3.376E-09
Y 90 0.000E+00 6.064E-09 5.5141-09 4.895E-09 3.858E-09 3.377E-09

CS137 1.863E-08 1.821E-08 1.660E-08 1.479E-08 1.174E-08 1.031E-08
BA137M 0.000E+00 1.722E-08 1.570E-08 1.399E-08 1.110E-08 9.755z-09
10152 2.484E-08 2.361E-08 1.925E-08 1.492E-08 8.965E-09 6.739E-09
E0154 1.242E-08 1.146E-08 8.302E-09 5.548E-09 2.478E-09 1.578E-09
SUNTOT 6.211E-08 8.262E-08 7.088E-08 5.904E-08 4.200E-08 3.514E-08

TOTAL 6.211E-08 8.262E-08 7.088E-08 5.904E-08 4.200E-08 3.514E-08
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

.1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 M1D, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
SR 6.209E-09 6.063E-09 5.512E-09 4.894E-09 3.857E-09 3.376E-09
Y 0.000E+00 6.064E-09 5.514E-09 4.895E-09 3.858E-09 3.377E-09
CS 1.863E-08 1.821E-08 1.660E-08 1.4791-08 1.174E-08 1.031E-08
BA 0.000E+00 1.722E-08 1.570E-08 1.399E-08 1.110E-08 9.755E-09
ED 3.727E-08 3.507E-08 2.756E-08 2.047E-08 1.144E-08 8.317E-09
SUNTOT 6.211E-08 8.262E-08 7.088E-08 5.904E-08 4.200E-08 3.514E-08

TOTAL 6.211E-08 8.262E-08 7.088E-08 5.904E-08 4.200E-08 3.514E-08

CUMULATIVE TABLE TOTALS

AP+FP 1.505E-05 1.441E-05 1.213E-05 9.909E-06 6.972E-06 5.918E-06
ACT+FP 6.291E-08 8.343E-08 7.169E-08 5.984E-08 4.280E-06 3.594E-08
AP+ACT+FP 1.505E-05 1.441E-05 1.213E-05 9.910E-06 6.973E-06 5.919E-06

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

*1 GRAM ACTIVATED GRAPHITE
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Washington Closure Hanford
Attachment B- ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

POWER- 1,00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
SR 90 7.206E-12 7.037E-12 6.398E-12 5.680E-12 4.477E-12 3.918E-12
Y 90 0.000E400 3.361E-11 3.056E-11 2.713E-11 2.138E-11 1.871E-11
CS137 2.061E-11 2.014E-11 1.836E-11 1.636E-11 1.29SE-11 1.141E-11
BA137M 0.OOOE+00 6.762E-11 6.165E-11 5.493E-11 4.360E-11 3.830E-11
EU152 1.879E-10 1.786E-10 1.456E-10 1.129E-10 6.781E-11 5.097E-11
EU154 1.111E-10 1.025E-10 7.426E-11 4.963E-11 2.217E-11 1.412E-11

SUNTOT 3.268E-10 4.095E-10 3.369E-10 2.666E-10 1.724E-10 1.374E-10

TOTAL 3.26CE-10 4.095E-10 3.369E-10 2.666E-10 1.724E-10 1.374E-10
OUT

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

* 1 GRAM ACTIVATED GRAPHITE

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MXD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y
SR 7.206E-12 7.037E-12 6.398E-12 5.680E-12 4.477Z-12 3.918E-12

Y 0.000E+00 3.361E-11 3.056E-11 2.713E-11 2.138E-11 1.871E-11
CS 2.061E-11 2.014E-11 1.836E-11 1.636E-11 1.298E-11 1.141E-11
BA 0.000E+00 6.762E-11 6.165E-11 5.493E-11 4.360E-11 3.830E-11
EU 2.990E-10 2.811E-10 2.199E-10 1.625E-10 8.997E-11 6.509E-11
SUMTOT 3.268E-10 4.095E-10 3.369E-10 2.666E-10 1.724E-10 1.374E-10

TOTAL 3.268E-10 4.095E-10 3.369E-10 2.666E-10 1.724E-10 1.374E-10

CUMULATIVE TABLE TOTALS

AP+FP 2.564E-09 2.506E-09 2.014E-09 1.630C-09 1.248E-09 1.141E-09
ACT+FP 3.522E-10 4.348E-10 3.621E-10 2.916E-10 1.975E-10 1.625E-10
AP+ACT+FP 2.589E-09 2.532E-09 2.039E-09 1.655E-09 1.273E-09 1.166E-09

OUT
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

1 GRAM ACTIVATED GRAPHITE
(ALPHA,N) NEUTRON SOURCE, NEUTRONS/SEC

BASIS- I GRAM ACTIVATED GRAPHITE

PUT UNIT - 6

Sheet No. 22 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 23 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

0.00 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 25.6 Y
PU239 4.523E-07 4.523E-07 4.523E-07 4.522E-07 4.521E-07 4.520E-07
AM241 1.787E-07 1.784E-07 1.773E-07 1.759E-07 1.731E-07 1.715E-07

TOTALS
TABLE 6.310E-07 6.307E-07 6.296E-07 6.281E-07 6.251E-07 6.235E-07
ACTUAL 6.310E-07 6.307E-07 6.296E-07 6.281E-07 6.251E-07 6.235E-07

OUTPUT UNIT - 6 PAGE 33
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

1 GRAM ACTIVATED GRAPHITE
SPONTANEOUS FISSION NEUTRON SOURCE, NEUTRONS/SEC

BASIS- I GRAM ACTIVATED GRAPHITE
0.00 y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PU239 2.264E-10 2.264E-10 2.263E-10 2.263E-10 2.262E-10 2.262E-10
AN241 6.733E-11 6.722E-11 6.679E-11 6.626E-11 6.521E-11 6.462E-11

TOTALS
TABLE 2.937E-10 2.936E-10 2.931E-10 2.926E-10 2.914E-10 2.908E-10
ACTUAL 2.937E-10 2.936E-10 2.931E-10 2.926E-10 2.914E-10 2.908E-10

OVERALL
TOTALS
TABLE 6.313E-07 6.310E-07 6.298E-07 6.264E-07 6.254E-07 6.238E-07
ACTUAL 6.313Z-07 6.310E-07 6.298E-07 6.264E-07 6.254E-07 6.238E-07

OUTPUT UNIT - 6 PAGE 34
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PHOTON SPECTRUM FOR ACTIVATION PRODUCTS

1 GRAM ACTIVATED GRAPHITE
PONER- 1.00 MN, BURNUP- 1. MUD, FLUX- 1.00E+00 N/CM"2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 GRAM ACTIVATED GRAPHITE

EWEAN
0.00 y 1.00 Y 5.00 N 10.0 Y 20.0 Y 25.6 Y

1.000E-02 2.067E+02 2.050E+02 1.998E+02 1.957E+02 1.913E+02 1.899E+02
2.50E-02 2.864E+01 2.843E+01 2.782E+01 2.739E+01 2.703E+01 2.694E+01
3.750E-02 1.397E+01 1.385E+01 1.351E+01 1.326E+01 1.306E+01 1.302E+01
5.750E-02 1.190E+01 1.177E+01 1.138E+01 1.111E+01 1.089E+01 1.085E+01
8.500E-02 2.8749+00 2.822E+00 2.672E+00 2.566E+00 2.402E+00 2.466E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

8.676E-01 8.474E-01 7.889E-01 7.481E-01
6.436E-01 6.364E-01 6.154E-01 6.008E-01
2.804E-01 2.602E-01 2.012E-01 1.601E-01
2.6589-01 2.656E-01 2.651E-01 2.648E-01
2.981E+01 2.979E+01 2.972E+01 2.968E+01
4.595E+03 4.029E+03 2.380E+03 1.233E+03
0.000E+00 0.000E+40 0.000E+00 0.000E+00
2.435E-02 2.135E-02 1.262E-02 6.536E-03
7.536E-05 6.607E-05 3.904E-05 2.022E-05
0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.OOCE+00 0.000E+00

Sheet No. 24 of 1134

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

7.159E-01 7.097E-01
5.8949-01 5.872E-01
1.278E-01 1.216E-01
2.645E-01 2.644E-01
2.963E+01 2.962E+01
3.310E+02 1.584E+02
0.000E+00 0.000+00
1.754E-03 8.398E-04
5.428E-06 2.599E-06
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

TOTAL 4.891E+03 4.322E+03 2.667E+03 1.515E403 6.070E+02 4.330E+02

HEV/SEC 5.774E+03 5.066E+03 3.005E+03 1.571E+03 4.432E+02 2.276E+02

18 GROUP SPECIFIC ENERGY RELEASE RATES, kEV/WATT-SEC
BASIS- 1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y
2.067E-06 2.050E-06 1.998E-06 1.957E-06
7.160E-07 7.108E-07 6.955E-07 6.847E-07
5.236E-07 5.194E-07 5.064E-07 4.973E-0-7
6.844E-07 6.768E-07 6.546E-07 6.390E-07
2.443E-07 2.399E-07 2.271E-07 2.181E-07
1.084E-07 1.059E-07 9.861E-08 9.351E-08
1.448E-07 1.432E-07 1.385E-07 1.352E-07
1.052E-07 9.756E-08 7.543E-08 6.003E-08
1.528E-07 1.527E-07 1.524E-07 1.522E-07
2.534E-05 2.532E-05 2.527E-05 2.523-05
5.744E-03 5.036E-03 2.976E-03 1.541E-03
0.0O0E+00 0.000E+00 0.000E+00 0.000E+00
5.479E-08 4.804E-08 2.839E-08 1.471E-08
2.072E-10 1.817E-10 1.074E-10 5.562E-11
0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00

20.0 Y 25.6 Y
1.913E-06 1.899E-06
6.756E-07 6.735E-07
4.89BE-07 4.881E-07
6.264E-07 6.237E-07
2.110E-07 2.096E-07
8.949E-08 8.871E-08
1.326E-07 1.321E-07
4.792E-08 4.560E-08
1.521E-07 1.520E-07
2.519E-05 2.518E-05
4.137E-04 1.981E-04
0.000E+00 0.000E+00
3.947E-09 1.890E-09
1.493E-11 7.146E-12
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

TOTAL 5.774E-03 5.066E-03 3.005E-03 1.571E-03 4.432E-04 2.276E-04

1.250E-01
2. 250E-01
3.750E-01
5. 750E-01
8.500E-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5.000E+00
7.000E+00
9.500E+00

EMEAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02
1.250E-01
2.250E-01
3.750E-01
5.750E-01
8.500E-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5.000E+00
7.000E+00
9.500E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

GAN POW 9.255E-10 6.120E-10 4.818E-10 2.519E-10 7.105E-11 3.648E-11

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

Sheet No. 25 of 1134

Job No. 14655

Date 01/1/2011

Date 01/10/2011

OUTPUT UNIT - 6

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY- 0.010MEV

0.00 y 1.00 y 5.00 y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 2, PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.00 y 1.00 y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PROTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.00 y 1.00 Y 5.00 y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4, PHOTONS/SEC
MEAN ENERGY- 0.058MEV

0.00 y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PNOTON SOURCES IN GROUP 5,PHOTONS/SEC
MEAN ENERGY- 0.085MEV

0.00 Y 1.00 y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 6,PHOTONS/SEC
MEAN ENERGY- 0.125MEV

0.00 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 7,PHOTONS/SEC
MEAN ENERGY- 0.225MEV

PAGE 35

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

NUCLIDE
0.00 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 8.PHOTONS/SEC
MEAN ENERGY- 0.375MEV

NUCLIDE
0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 y 25.6 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

NUCLIDE

NUCLIDE

NUCLIDE

CO 60

NUCLIDE

CO 60

NUCLIDE

CO 60

Sheet No. 26 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

OUTPUT UNIT - 6

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575MEV

0.00 y 1.00 y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.00 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11, PHOTONS/SEC
MEAN ENERGY- 1.250MEV

0.00 y 1.00 Y 5.00 y 10.0 y 20.0 Y 25.6 Y
4.595E+03 4.029E+03 2.380E+03 1.233E+03 3.310E402 1.584E+02

PRINCIPAL PHOTON SOURCES IN GROUP 13,PHOTONS/SEC
MEAN ENERGY- 2.250MEV

0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 y
2.435E-02 2.135E-02 1.262E-02 6.536E-03 1.754E-03 8.398E-04

PRINCIPAL PHOTON SOURCES IN GROUP 14,PHOTONS/SEC
MEAN ENERGY- 2.750MEV

0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y
7.536E-05 6.607E-05 3.904E-05 2.022E-05 5.428E-06 2.599E-06
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cak. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03
PHOTON SPECTRUM FOR ACTINIDES + DAUGHTERS

1 GRAM ACTIVATED GRAPHITE
POWER- 1.00 MR, BURNUP-

Sheet No. 27 of 1134

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

OUTPUT UNIT - 6

1. MUD, FLUX- 1.006+00 N/CMN 2-SEC

18 GROUP PROTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
2.835E+00 2.832E+00 2.822E+00 2.810E+00 2.786E+00 2.773E+00
1.744E-01 1.741E-01 1.7301-01 1.716E-01 1.689E-01 1.674E-01
1.510E-02 1.568E-02 1.5591-02 1.547E-02 1.525E-02 1.513E-02
2.569E+00 2.565E+00 2.548E+00 2.528E+00 2.488E+00 2.466E+00
2.169E-03 2.167E-03 2.161E-03 2.153E-03 2.138E-03 2.130E-03
3.545Z-03 3.542E-03 3.5331-03 3.5219-03 3.497E-03 3.484E-03
3.652E-04 3.652E-04 3.6481-04 3.643E-04 3.635E-04 3.630E-04
1.552E-03 1.553E-03 1.556E-03 1.559E-03 1.566E-03 1.570E-03
1.016E-04 1.015E-04 1.012E-04 1.008E-04 1.001E-04 9.965E-05
1.891E-05 1.B88E-05 1.879E-05 1.868E-05 1.846E-05 1.834E-05
6.783E-08 6.781E-08 6.772E-08 6.761E-08 6.739E-08 6.726E-08
2.855E-08 2.854Z-08 2.849E-08 2.844Z-08 2.833E-08 2.8271-08
1.433E-08 1.433E-08 1.431E-08 1.428E-08 1.422E-08 1.419E-08
7.197E-09 7.1941-09 7.1831-09 7.169E-09 7.141E-09 7.126E-09
5.286Z-09 5.284E-09 5.275E-09 5.265E-09 5.245E-09 5.2341-09
1.582E-09 1.581E-09 1.579E-09 1.576E-09 1.570E-09 1.566E-09
1.033E-10 1.033E-10 1.0311-10 1.0291-10 1.025E-10 1.023E-10
6.623E-12 6.620E-12 6.610E-12 6.597E-12 6.572E-12 6.558E-12

TOTAL 5.601E+00 5.595E+00 5.567E+00 5.533E+00 5.466E+00 5.428E+00

HEV/SEC 1.824E-01 1.821E-01 1.810E-01 1.797E-01 1.771E-01 1.756E-01

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS- 1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

2.835E-08 2.832E-08 2.822E-08 2.810E-08 2.786E-08 2.773E-08
4.359E-09 4.352E-09 4.325E-09 4.290E-09 4.222E-09 4.184E-09
5.888E-10 5.879E-10 5.845E-10 5.802E-10 5.719E-10 5.672E-10
1.477E-07 1.475E-07 1.465E-07 1.454E-07 1.431E-07 1.418E-07
1.843E-10 1.842E-10 1.837E-10 1.830E-10 1.817E-10 1.810E-10

PAGE 37

EmEAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8. 500E-02
1.250E-01
2.250E-01
3.7501-01
5.7501-01
8.500E-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5.0001+00
7.000E+00
9.500E+00

EMEAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02



Washlngton Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 28 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

1.250E-01 4.431E-10 4.428E-10 4.416E-10 4.401E-10 4.371E-10 4.355E-10
2.250E-01 8.218E-11 8.216E-11 8.200E-11 8.198E-11 8.178E-11 8.167E-11
3.750E-01 5.821E-10 5.824E-10 5.834E-10 5.848E-10 5.874E-10 5.888E-10
5.750E-01 5.842E-11 5.838E-11 5.820E-11 5.798E-11 5.754E-11 5.730E-11
8.500E-01 1.607X-11 1,605E-11 1.598E-11 1.588E-11 1.569E-11 1.559E-11
1.2503+00 8.479E-14 8.476E-14 8.465E-14 8.451E-14 8.423E-14 8.408E-14
1.750E+00 4.996E-14 4.994E-14 4.986E-14 4.977E-14 4.957E-14 4.947E-14
2.2503+00 3.225E-14 3.224E-14 3.219E-14 3.213E-14 3.200E-14 3.193E-14
2.750E+00 1.979E-14 1.978E-14 1.975E-14 1.971E-14 1.964E-14 1.960E-14
3.500E+00 1.850E-14 1.849E-14 1.846E-14 1.843E-14 1.836E-14 1.832E-14
5.000E+00 7.910E-15 7.907E-15 7.895E-15 7.879E-15 7.849E-15 7.832E-15
7.000E+00 7.233E-16 7.230E-16 7.219E-16 7.205E-16 7.177E-16 7.161E-16
9.500E+00 6.291E-17 6.289E-17 6.279E-17 6.267E-17 6.243E-17 6.230E-17

TOTAL 1.824E-07 1.821E-07 1.810E-07 1.797E-07 1.771E-07 1.756E-07

GAN PON 2.923E-14 2.919E-14 2.902E-14 2.881E-14 2.838E-14 2.815E-14

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY- 0.010MEV

NUCLIDE

NUCLIDE

AM241

NUCLIDE

NUCLIDE

OUTPUT UNIT - 6

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 2,PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
1.744E-01 1.741E-01 1.730E-01 1.716E-01 1.689E-01 1.674E-01

PRINCIPAL PHOTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.00 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4, PHOTONS/SEC
MEAN ENERGY- 0.05MEV
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

SheetNo. 29of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.00 y 1.00 y 5.00 y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 5, PHOTONS/SEC
MEAN ENERGY- 0.085EV

0.00 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 6, PHOTONS/SEC
MEAN ENERGY- 0.125EV

0.00 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 7, PHOTONS/SEC
MEAN ENERGY- 0.225MEV

0.00 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 8,PHOTONS/SEC
MEAN ENERGY- 0.375MEV

NUCLIDE
0.00 y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PRINCIPAL PHOTON SOURCES IN GROUP 9,PHOTONS/SEC
MEAN ENERGY- 0.575MEV

OUTPUT UNIT - 6

0.00 y 1.00 Y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PROTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.00 y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11,PHOTONS/SEC
MEAN ENERGY- 1.250MEV

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE
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Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 30 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.00 y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.00 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 13, PHOTONS/SEC
MEAN ENERGY- 2.250MEV

0.00 Y 1.00 y 5.00 y 10.0 y 20.0 y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 14, PHOTONS/SEC
MEAN ENERGY- 2.750MEV

0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 15, PHOTONS/SEC
MEAN ENERGY- 3.500MEV

0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 16, PHOTONS/SEC
MEAN ENERGY- 5.000NEV

NUCLIDE
0.00 y 1.00 y 5.00 y 10.0 y 20.0 Y 25.6 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PRINCIPAL PHOTON SOURCES IN GROUP 17, PHOTONS/SEC
MEAN ENERGY- 7.000MEV

NUCLIDE
0.00 Y 1.00 y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY- 9.500MEV

OUTPUT UNIT - 6

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE
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Washington Closure Hanford
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Cale. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

Sheet No. 31 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

NUCLIDE
0.00 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PHOTON SPECTRUM FOR FISSION PRODUCTS

1 GRAM ACTIVATED GRAPHITE
POWER- 1.00 MM, BURNUP- 1. MND, FLUX- 1.DOE+00 N/CM *2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y
1.143E+02 1.224E+02 9.968E+01
2.776E+00 5.116E+00 4.452E+00
6.897E+02 6.956E+02 5.625E+02
1.307E+02 1.261E+02 1.014E+02
1.262E+00 2.775E+00 2.422E+00
4.391E+02 4.133E+02 3.217E+02
1.1813+02 1.128E+02 8.924E+01
2.954E+02 2.814E+02 2.292E+02
7.803E+01 7.296E+02 6.545E+02
5.330E+02 5.006E+02 3.899E+02
7.007E+02 6.592E+02 5.1738+02
9.576E+00 8.906E+00 6.6533+00
0.0003+00 1.770E-06 1.609E-06
0.000E+00 3.829E-22 1.733E-21
0.000E+00 2.820E-22 1.277E-21
0.000E+00 8.395E-23 3.801E-22
0.000E+00 5.447E-24 2.466E-23
0.000E+00 3.444E-25 1.559E-24

3.113E+03 3.658E+03 2.979E+03

1.617E+03 1.902E+03 1.540E+03
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10.0 Y 20.0 Y 25.6 Y
7.764E+01 4.817E+01 3.735E+01
3.780E+00 2.796E+00 2.389E+00
4.330E+02 2.596E+02 1.963E+02
7.747E+01 4.5643+01 3.411E+01
2.0613+00 1.531E+00 1.310E+00
2.363E+02 1.295E+02 9,.323E+01
6.685E+01 3.802E+01 2.792E+01
1.773E+02 1.0633+02 7.986E+01
5.736E+02 4.445E+02 3.869E+02
2.866E+02 1.571E+02 1.131E+02
3.837E+02 2.138E+02 1.552E+02
4.6403+00 2.299E+00 1.555E+00
1.429E-06 1.126E-06 9.855E-07
3.0773-21 4.925E-21 5.616E-21
2.266E-21 3.627E-21 4.135E-21
6.746E-22 1.080E-21 1.231E-21
4.377E-23 7.007E-23 7.989E-23
2.768E-24 4.4313-24 5.052E-24

2.323E+03 1.449E+03 1.129E+03

1.194E+03 7.381E+02 5.731E+02

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS- 1 GRAM ACTIVATED GRAPHITE

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y
1.143E-06 1.224E-06 9.968E-07 7.764E-07 4.817E-07 3.735E-07
6.941E-08 1.279E-07 1.113E-07 9.449E-08 6.990E-08 5.972E-08

EMAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8. 500E-02
1.250E-01
2.250E-01
3.750E-01
5.750E-01
8.500E-01
1.250E+00
1.750E+00
2.2503+00
2.750E+00
3.500E+00
5.000E+00
7.000E+00
9.500E+00

TOTAL

MEV/SEC

EMEAN

1.000E-02
2.500E-02
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3.750E-02 2.586E-05 2.60SE-05 2.109E-05 1.624E-05 9.736E-06 7.362E-06
5.750E-02 7.513E-06 7.2505-06 5.831E-06 4.455E-06 2.624E-06 1.962E-06
8.500E-02 1.073E-07 2.359E-07 2.05BE-07 1.752E-07 1.301Z-07 1.113E-07
1.250E-01 5.469E-05 5.166E-05 4.021E-05 2.954E-05 1.6195-05 1.165E-05
2.250E-01 2.657E-05 2.539E-05 2.00E-05 1.504E-05 0.555E-06 6.282E-06
3.750E-01 1.108E-04 1.055E-04 8.593E-05 6.650E-OS 3.986E-05 2.995E-05
5.750E-01 4.487E-05 4.195E-04 3.764E-04 3.29BE-04 2.556E-04 2.225E-04
8.500E-01 4.530E-04 4.255E-04 3.314E-04 2.436E-04 1.336E-04 9.616E-05
1.250E+00 8.759E-04 8.240E-04 6.466E-04 4.796E-04 2.673E-04 1.940E-04
1.750E+00 1.676E-05 1.558E-05 1.164E-05 8.119E-06 4.005E-06 2.720E-06
2.250E+00 0.000E+00 3.982E-12 3.621E-12 3.214E-12 2.533E-12 2.217E-12
2.750E+00 0.000E+00 1.053E-27 4.767E-27 9.462E-27 1.354E-26 1.544E-26
3.500E+00 0.000E+00 9.8695E-28 4.468E-27 7.931E-27 1.269E-26 1.447E-26
5.000E+00 O.000E+00 4.197E-28 1.900E-27 3.373E-27 5.399E-27 6.156E-27
7.0005+00 0.000E+00 3.813E-29 1.726E-28 3.064E-28 4.905E-28 5.592E-28
9.500E+00 0.000E+00 3.272E-30 1.481E-29 2.630E-29 4.209E-29 4.799E-29

TOTAL 1.617E-03 1.902E-03 1.540E-03 1.194E-03 7.381E-04 5.731E-04

GAN PON 2.593E-10 3.049E-10 2.469E-10 1.914E-10 1.183E-10 9.186E-11

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:03

PRINCIPAL PHOTON SOURCES IN GROUP 1, PHOTONS/SEC

MEAN ENERGY- 0.010MEV

OUTPUT UNIT - 6

SheetNo. 32of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 42

0.00 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 2,PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 3,PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.00 y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4, PHOTONS/SEC
MEAN ENERGY- 0.058MEV

NUCLIDE

NUCLIDE

NUCLIDE
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0.00 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 5, PHOTONS/SEC
MEAN ENERGY- 0.085MEV

0.00 y 1.00 y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 6, PHOTONS/SEC
MEAN ENERGY- 0.125MEV

0.00 Y 1.00 y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 7,PHOTONS/SEC
MEAN ENERGY- 0.225MEV

0.00 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 8,POTONS/SEC
HEAN ENERGY- 0.37SWEV

NUCLIDE
0.00 y 1.00 Y 5.00 y 10.0 y 20.0 Y 25.6 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07127/10 at 06:31:03

PRINCIPAL PHOTON SOURCES IN GROUP 9, PROTONS/SEC
MEAN ENERGY- 0.575MEV

NUCLIDE

NUCLIDE

OUTPUT UNIT = 6

0.00 y 1.00 y 5.00 Y 10.0 y 20.0 y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 10, PHOTONS/SEC
NEAN ENERGY- 0.850MEV

0.00 y 1.00 Y 5.00 y 10.0 y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11,PHOTONS/SEC

mUCLIDE

HUCLIDE

NUCLIDE

NUCLIDE

PAGE 43
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Date 01/10/2011

MEAN ENERGY- 1.250MEV

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.00 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 25.6 Y

PRINCIPAL PROTON SOURCES IN GROUP 13, PHOTONS/SEC
MEAN ENERGY- 2.250MEV

0.00 y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y
0.000E+00 1.770E-06 1.609E-06 1.429E-06 1.126E-06 9.855E-07

PRINCIPAL PHOTON SOURCES IN GROUP 14,PHOTONS/SEC
MEAN ENERGY- 2.750MEV

0.00 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 25.6 Y

0.DOOE+00 3.829E-22 1.733E-21 3.077E-21 4.925E-21 5.616E-21

PRINCIPAL PHOTON SOURCES IN GROUP 15,PHOTONS/SEC
MEAN ENERGY= 3.500MEV

0.00 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 25.6 Y

0.OOOE+00 2.820E-22 1.277E-21 2.266E-21 3.627E-21 4.135E-21

PRINCIPAL PHOTON SOURCES IN GROUP 16,PHTORS/SEC
MEAN ENERGY- 5.000MEV

0.00 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 25.6 Y

0.OOOE+00 8.395E-23 3.801E-22 6.746E-22 I.080E-21 1.231E-21

NUCLIDE

NUCLIDE

NUCLIDE

Y 90

NUCLIDE

GD152

NUCLIDE

GD152

NUCLIDE

GD152
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Date 01/10/2011

Date 01/10/2011

Activated Metal

00000 RRRR IIII GGGGG EEEEE N N 22222 *

* 0 OR R I G E NN N 22 22 *
* 0 RRRR I G GG EEEE N NN N 22 *

* 0 O R R I G G E N NN 22 *
* 00000 R R 11111 GGGGGG EEE N N 2222222

* Version 2.2 (5-4-2002) *

00000 AA K K
* 0 0 A A K K

0 0 AAAA KKK*
0 0 A A K K
00000 A A K K

* RRRR III DDDDD GGGGG EEEEE
* R K I D D G E *
* RKRR I D D G GG EEEE
* R R I D D G G E *

R R III DDDDD GGGGGG EEEE *

* N N AA TTTTT III 00000 N N AA L
* HN N A A T I 0 NN N A A L *
* lN N AAAA T 1 0 0 N NN N AAAA L *

* N NN A A T I 0 O N NN A A L
N N A A T III 00000 N N A A LLLLL *

* L AA BBBB 0000 RRRR AA TTTTT 0000 KERR Y Y
L A A B B R E R R A A T 0 0 R R Y Y

*L AAAA BESS 0 O RRRR AAAA T 0 O RRRR y *

*L A A B B OO R R A A T 0 OR R *

*LLLL A BBBB 0000 R R A A T 0000 R R Y

* RSIC CODE PACKAGE NUMBER (CCC-3711)

* ORIGEN2 VERSION 2.2 (5-4-2002) UPDATES THE FOLLONING; *
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* CCC-371(A) - MAINFRAMES *

* CCC-371(E) - ALL PCS WITH WINDOWS

ORIGEN2 RUN DATE: 07/27/10 TIME 06:31:32 *

* *

OUTPUT UNIT - 6 PAGE I
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

*********************************~**** *+***** *************** n n*u *** *a **

******nn*********n***m ***** *n********** *~* ********* **~"~ "*** **n

*****.****" ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE *"*******

****************** *******+****.**************************************************

************************************************************** ********************

INTRODUCTION
THIS TEXT IS INTENDED TO BE A BRIEF OUTLINE OF THE ORIGEN2 COMPUTER CODE, WHICH IS A REVISED AND UPDATED VERSION OF THE
ORIGEN DOCUMENTED IN REPORT ORNL-4628 (MAY 1973). INCLUDED HERE ARE A BRIEF DESCRIPTION OF THE FUNCTIONS OF ORIGEN2, A
LISTING OF THE MAJOR DATA SOURCES, A LISTING OF THE PUBLISHED DOCUMENTATION CONCERNING ORIGEN2, AND AN OUTLINE OF THE ORIGEN2
OUTPUT ORGANIZATION. ORIGEN2 IS AVAILABLE FROM THE ORNL RADIATION SHIELDING INFORMATION CENTER (RSIC) AT THE FOLLOWING
ADDRESS:

CODES COORDINATOR
RADIATION SHIELDING INFORMATION CENTER
BLDG. 6025
OAK RIDGE NATIONAL LABORATORY
OAE RIDGE, TENNESSEE 37830
PHONE: (615) 574-6176

QUESTIONS CONCERNING ORIGEN2 SHOULD BE ADDRESSED TO RSIC.
DESCRIPTION

ORIGEN2 IS A REVISION AND UPDATE OF THE ORIGEN COMPUTER CODE. SPECIFICALLY, THE INPUT, OUTPUT, CONTROL, AND DATA BASE ASPECTS
OF ORIGEN HAVE BEEN SIGNIFICANTLY REVISED AND UPDATED TO REFLECT CURRENT INFORMATION AND NEEDS. IT SHOULD BE NOTED THAT THE

MATHEMATICAL METHODS USED TO SOLVE THE NUCLIDE BUILDUP, DEPLETION, AND DECAY EQUATIONS ARE ESSENTIALLY UNCHANGED FROM THAT IN
ORIGEN. ORIGEN2 IS A COMPUTER CODE DESIGNED TO CALCULATE THE COMPOSITION AND CHARACTERISTICS OF NUCLEAR MATERIALS AS A
FUNCTION OF DECAY TIME AND THE CHANGES THE MATERIALS UNDERGO DURING VARIOUS FUEL CYCLE OPERATIONS. INPUT AND OUTPUT FEATURES
HAVE BEEN DESIGNED TO FACILITATE FLEXIBILITY IN THE TYPE OF CASES THAT CAN BE CONSIDERED AND IN CONTROLLING THE DETAIL OF THE
OUTPUT. FOR FURTHER INFORMATION, THE USER IS REFERRED TO THE DOCUMENTATION LISTED BELOW.

MAJOR DATA SOURCES
VIRTUALLY ALL ASPECTS OF THE DATA INPUT TO ORIGEN2 HAVE BEEN UPDATED OR REVISED TO REFLECT CURRENT INFORMATION. THE
PRINCIPAL SOURCES OF CROSS SECTION DATA WERE THE ENDF/B-IV, ENDF/B-V, AND LENDL COMPILATIONS. DECAY AND PHOTON INFORMATION
NERE PRIMARILY BASED ON THE EVALUATED NUCLEAR STRUCTURE DATA FILE (ENSDF) AT ORNL AND ENDF/B-IV. DATA CONCERNING REACTOR
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AND FUEL CHARACTERISTICS WERE OBTAINED FROM REFERENCE SAFETY ANALYSIS REPORTS AND, WHERE POSSIBLE, THE COMMERCIAL REACTOR
VENDORS.

DOCUMENTATION
THE FOLLONING ITEMS CONSTITUTE THE ORIGEN2 DOCUMENTATION PUBLISHED AS OF THE DATE OF THIS CODE PACKAGE:

A.G. CROFF, "ORIGEN2 - A REVISED AND UPDATED VERSION OF THE OAK RIDGE ISOTOPE GENERATION AND DEPLETION CODE", ORNL-5621
(JULY 1980).
A.G. CROFF, "A USER'S MANUAL FOR THE ORIGEN2 COMPUTER CODE", ORML/TM-7175 (JULY 1980).
A.G. CROFT, N.A. BJEREE, G.W.MORRISON, AND L.M. PETRIE, "REVISED URANIUM-PLUTONIUM CYCLE PER AND BWR MODELS FOR THE
ORIGEN COMPUTER CODE", ORNL/TM-6051 (SEPTEMBER 1978).
A.G. CROFF AND N.A. BJERKE, "ALTERNATIVE FUEL CYCLE PWR MODELS FOR THE ORIGEN COMPUTER CODE', ORNL/TM-7005 (FEB 1980).
A.G. CROFF, R.L. HAESE, AND N.B. GOVE, "UPDATED DECAY AND PHOTON LIBRARIES FOR THE ORIGEN CODE", ORNL/TM-6055 (FEB 1979)
A.G. CROFF, "ORIGEN2: A REVISED AND UPDATED VERSION OF ORIGEN", TRANS. AM. NUCL. SOC., VOL. 34, P. 349-50 (JUNE 1980).

OUTPUT UNIT - 6 PAGE 2
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

******* ***************************"*************"** ******** * M*MM***

** ** ***""***" ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE **************

ORGANIZATION OF ORIGEN2 OUTPUT
PAST EXPERIENCE HAS INDICATED THAT MANY USERS ENCOUNTER CONSIDERABLE DIFFICULTY IN FINDING THE DESIRED INFORMATION IN A
ORIGEN2 OUT PUT WHICH IS SOMETIMES RATHER MASSIVE. THIS SECTION IS INTENDED AS A BRIEF OUTLINE OF THE ORGANIZATION OF
ORIGEN2 OUTPUT. FOR DETAILS REFER TO THE USER'S MANUAL (ORNL/TM-7175, SECT. 8.2). THE ORIGEN2 OUTPUT IS EXTREMELY
HIERARCHICAL, AND IS ORGANIZED AS FOLLONS:

CARD INPUT ECHO
MISCELLANEOUS INPUT DATA (NEUTRON YIELDS, REPROCESSING LOSSES,ELEMENT CHEMICAL TOXICITIES
LISTING OF ORIGEN2 CCIANDS CURRENTLY BEING EXECUTED
LISTING OF ORIGEN2 DATA LIBRARIES (IF SPECIFIED)

DECAY LIBRARY
ACTIVATION PRODUCTS
ACTINIDES
FISSION PRODUCTS

CROSS SECTION/FISSION PRODUCT YIELD LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

PHOTON LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

OUTPUT 1
REACTIVITY AND BURNUP DATA
ACTIVATION PRODUCT TABLES

GRAM TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
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CURIE TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUNMARY)
ETC. (DEPENDING ON THE OUTPUT OPTIONS SPECIFIED, MANY OF THESE TABLES MAY BE OMITTED

ACTINIDE TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

FISSION PRODUCT TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

NEUTRON PRODUCTION RATE TABLES:, (ALPHA, N) AND SPONTANEOUS FISSION
PHOTON TABLES

ACTIVATION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)
ACTINIDES (SUMATION AND PRINCIPAL CONTRIBUTORS)
FISSION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)

OUTPUT 2
SAME GENERAL CONTENT AND ORDER AS OUTPUT 1

OUTPUT N
SAME GENERAL CONTENT AND ORDER AS OUTPUT 1

TABLE OF CONTENTS (UNIT 12) FOR THE ABOVE (UNIT 6) OUTPUT
VARIABLE CROSS SECTION INFORMATION OUTPUT (UNIT 16)
DEBUGGING AND OTHER INTERNAL INFORMATION OUTPUT (UNIT 15)

THE SCENARIO LISTED ABOVE CONSTITUTES A TYPICAL ORIGEN2 OUTPUT FOR MANY CASES. ONE POSSIBLE MODIFICATION IS THE USE OF AN
STP COMMAND TO EXECUTE AN ADDITIONAL SET OF INSTRUCTIONS AFTER THE FIRST SET HAS BEEN EXECUTED. IF THIS IS DONE, THE OUTPUT
WILL BEGIN WITH "MISCELLANEOUS INPUT DATA" IF NSTP-1, -ORIGEN2COMMANDS CURRENTLY BEING EXECUTED" IF NSTP-2, OR 'OUTPUT I"
FOR NSTP-3. ANOTHER OFTEN-USED OPTION IS TO EMPLOY BOTH THE PRIMARY (UNIT 6) AND ALTERNATE (UNIT 11) OUTPUT UNITS. IF BOTH
ARE ROUTED TO PAPER, THE TABLE OF CONTENTS FOR UNIT 11, WHICH IS ON UNIT 13, WILL INmEDIATELY FOLLOW THE DEBUGGING AND
INTERNAL INFORMATION (UNIT 15) OUTPUT. THE "OUTPUT N" TABLES FOR UNIT 11 WILL BE PRINTED FOLLONING THE TABLE OF CONTENTS.

PAGE 3
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
LISTING OF INPUT DATA OR UNIT - 5

INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 1 -1
5 50 2 -1
5 50 3 -1
5 50 4 TIT ACTIVATION PRODUCTS FROM 1 HTU FUEL 0 6% PU-240
5 50 5 RDA
5 50 6 RDA READ DATA LIBRARIES
5 50 7 RDA
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LIP 0 0 0
LIB 0 1 2 3 0 0 0 9 3 0 C 0
PRO 101 102 103 10
RDA
RDA INPUT ACTIVATION PRODUCTS FROM 1 Th FUEL 6 6% PU-240
RDA
RAS ACTIVATION PRODUCTS FROM 1 MTD FUEL 0 6% PU-240
fNP -1 1 -1 -1 1 1
NOV -1 1 0 1
RDA
RDA DECAY ACTIVATION PRODUCTS FROM 1 NTU FUEL 8 6% PU-240
RDA
DEC 0.250 1 2 5 2
DEC 0.500 2 3 5 0
DEC 0.750 3 4 5 0
DEC 1.000 4 5 5 0
DEC 5.000 5 6 5 0
DEC 10.00 6 7 5 0
DEC 20.00 7 8 5 0
DEC 30.00 8 9 5 0
DEC 40.00 9 10 5 0
DEC 51.80 10 11 5 0
RDA
RDA GENERATE OUTPUT
RDA
CUT 5 1.DE-10 7 1,OE-10 9 1.OE-10 23 1.OE-10 27 1.0 -1
OPTL 8 8 8 8 7 8 7 8 7 8 8888 8 8 8 8 8 8 8
OPTA 8 8 8 7 8 788 B 8 8 8 88 8 8888 8 8 8 8
OPTF 8 8 8 8 7 8 7 8 7 8 88888 8 8 8 8 8 88
NED 1 0.00 Y
RED 2 0.25 Y
NED 3 0.50 Y
HED 4 0.75 Y
NED 5 1.00 Y
NED 6 5.00 Y
HED 7 10.0 Y
RED 8 20.0 Y
NED 9 30.0 Y
NED 10 40.0 Y
NED 11 51.8 Y
OUT 11 1 -1 0
END

PAGE 4
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Date 01/10/2011

Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31-32
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

10010 3.836E+00 0 0.00
10020 1.560E-03 0 0.00
10030 1.546E-05 0 0.00
10040 1.944E-17 0 0.00
20030 7.433E-08 0 0.00
20040 1.237E-02 0 0.00
20060 5.174E-11 0 0.00
30060 3.6089-04 0 0.00
30070 1.710E-02 0 0.00
30080 1.320E-14 0 0.00
40080 2.9469-16 0 0.00
40090 9.999E+00 0 0.00
40100 2.099E-05 0 0.00
50100 2.865E-02 0 0.00
50110 2.362E-01 0 0.00
50120 7.0839-16 0 0.00
60120 5.633E+02 0 0.00
60130 6.8509+00 0 0.00
60140 2.739E-02 0 0.00
60150 1.286E-16 0 0.00
70140 8.052E+01 0 0.00
70150 3.180E-01 0 0.00
70160 1.339E-15 0 0.00
90200 6.295E-13 0 0.00
100210 1.276E-05 0 0.00
100220 1.917E-05 0 0.00
100230 3.020E-11 0 0.00
110230 1.468E+00 0 0.00
110240 3.933E-06 0 0.00
110241 2.921E-13 0 0.00
110250 2.491E-11 0 0.00
120240 2.063E+01 0 0.00
120250 2.721E+00 0 0.00
120260 3.115E+00 0 0.00
120270 1.09E-07 0 0.00
130270 8.054E+02 0 0.00
130280 6.477E-07 0 0.00
130290 5.155E-10 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
17
78
79
80
81
82
83
84
85
86
87
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5 50 8 1 130300 4.872E-15 0 0.00
5 50 89 1 140280 1.207E+02 0 0.00
5 50 90 1 140290 6.331E+00 0 0.00
5 50 91 1 140300 4.346E+00 0 0.00
5 50 92 1 140310 1.199E-07 0 0.00
5 50 93 1 140320 8.569E-12 0 0.00
5 50 94 1 150310 7.758E-05 0 0.00
5 50 95 1 150320 3.224E-10 0 0.00
5 50 96 1 200450 1.0429-08 0 0.00
5 50 97 1 210460 1.123E-06 0 0.00
5 50 98 1 210470 1.316E-07 0 0.00
5 50 99 1 210480 7.050E-09 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
11
119
120
121
122
123
124

CARD IMAGE

1 210490 1.257E-10 0 0.00
1 210500 7.860E-14 0 0.00
1 220460 2.906E-01 0 0.00
1 220470 2.682E-01 0 0.00
1 220480 2.707E+00 0 0.00
1 220490 2.057E-01 0 0.00
1 220500 1.992E-01 0 0.00
1 220510 2.4561-10 0 0.00
1 230500 8.964E-03 0 0.00
1 230510 3.669E+00 0 0.00
1 230520 1.0061-07 0 0.00
1 230530 9.900E-12 0 0.00
1 230540 5.801E-14 0 0.00
1 240500 5.770E+00 0 0.00
1 240510 4.443E-03 0 0.00
1 240520 1.158E+02 0 0.00
1 240530 1.342E+01 0 0.00
1 240540 3.424E+00 0 0.00
1 240550 6.9271-09 0 0.00
1 250540 5.662E-04 0 0.00
1 250550 2.$609+01 0 0.00
1 250560 1.052E-04 0 0.00
1 250570 2.991E-11 0 0.00
1 250580 6.817E-14 0 0.00
1 260540 2.518E+01 0 0.00

PAGE 5

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cac. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
345
146
147
148
149

260550
260560
260570
260580
260590
270580
270590
270600
270601
270610
270620
280580

280590
280600
280610
280620
280630
280640
280650
280660
290630
290640
290650
290660
290670

1.981E-02 0
4.126Z+02 0
1.001E+01 0
1.355E+00 0
1.20SE-04 0
1.500E-03 0
7.276E-01 0
7.043E-03 0
3.965E-07 0
5.228E-09 0
2.823E-11 0
9.450E+01 0
9.690E-02 0
3.740E+01 0
1.662E+00 0
5.304E+00 0
1.500E-02 0
1.417E+00 0
4.903E-07 0
5.510E-11 0
5.387E+01 0
3.047E-04 0
2,475E+01 0
4.533E-07 0
3.204E-10 0

1

Sheet No. 42 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

300640 1.505E-02 0 0.00
300650 1.033E-06 0 0.00
300660 9.059E-03 0 0.00
380870 6.002E-05 0 0.00
380860 5.500E-03 0 0.00
380890 2.089E-04 0 0.00
380900 2.079E-08 0 0.00
380910 4.605E-07 0 0.00
380930 2.139E-11 0 0.00
390890 2.093E-04 0 0.00
390891 1.937E-14 0 0.00
390900 5.847E-04 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

INPUT
UNIT

5
5
5
5
5
5
5
5

5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

150
151
152
153
154
155
156
157
158
159
160
161

PAGE 6



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram C

Calc. No. 0600X-CA-N0060

Originator

Checked

W. Josephson

A. Savino

5 50 162 1 390910 5.922E-04 0 0.00
5 50 163 1 390920 1.952E-06 0 0.00
5 50 164 1 390930 1.728E-09 0 0.00
5 50 165 1 390940 1.140E-08 0 0.00
5 50 166 1 390960 9.013F-12 0 0.00
5 50 167 1 400890 3.410E-10 0 0.00
5 50 168 1 400900 3.660E+04 0 0.00
5 50 169 1 400910 8.046E+03 0 0.00
5 50 170 1 400920 1.243E+04 0 0.00
5 50 171 1 400930 9.131E-01 0 0.00
5 50 172 1 400940 1.292E+04 0 0.00
5 50 173 1 400950 1.640E-01 0 0.00
5 50 174 1 400960 2.122E+03 0 0.00
5 50 175 1 400970 5.795E-03 0 0.00
5 50 176 1 410920 2.129E-07 0 0.00
5 50 177 1 410930 4.193E-09 0 0.00
5 50 178 1 410931 6.3886-08 0 0.00
5 50 179 1 410940 1.302E-07 0 0.00
5 50 180 1 410950 6.009E-02 0 0.00
5 50 181 1 410951 6.603E-05 0 0.00
5 50 182 1 410960 1.103E-06 0 0.00
5 50 103 1 410970 4.120E-04 0 0.00
5 50 184 1 410971 5.410E-06 0 0.00
5 50 185 1 410980 1.557E-15 0 0.00
5 50 186 1 420920 5.205E-01 0 0.00
5 50 187 1 420930 1.372E-05 0 0.00
5 50 188 1 420931 1.799E-09 0 0.00
5 50 189 1 420940 3.341E-01 0 0.00
5 50 190 1 420950 6.386E-01 0 0.00
5 50 191 1 420960 6.163E-01 0 0.00
5 50 192 1 420970 9.322:-01 0 0.00
5 50 193 1 420980 9.032E-01 0 0.00
5 50 194 1 420990 1.291E-05 0 0.00
5 50 195 1 421000 3.669E-01 0 0.00
5 50 196 1 421010 1.211E-08 0 0.00
5 50 197 1 430990 3.950E-05 0 0.00
5 50 198 1 431000 1.266E-12 0 0.00
5 50 199 1 431010 1.176E-08 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD

utput Files Sheet No. 43 of 1134

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 7

CARD IMAGE



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 44 of 1134

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

441010 8.424E-05 0 0.00
471080 1.122E-13 0 0.00
471081 1.656E-10 0 0.00
471091 8.694E-13 0 0.00
471100 2.192E-14 0 0.00
471101 9.806E-11 0 0.00
481060 3.511E-03 0 0.00
481070 1.913E-09 0 0.00
481080 2.4483-03 0 0.00
481090 8.801E-02 0 0.00
401100 3.492E-02 0 0.00
481110 3.613E-02 0 0.00
481111 4.410E-10 0 0.00
481120 6.892E-02 0 0.00
481130 1.301E-05 0 0.00
481140 1.187E-01 0 0.00
481150 3.737E-06 0 0.00
481151 4.665E-06 0 0.00
481160 2.217E-02 0 0.00
481170 5.998E-09 0 0.00
481171 2.748E-10 0 0.00
481190 8.521E-13 0 0.00
481210 5.983E-15 0 0.00
491130 8.764E-03 0 0.00
491131 5.259E-06 0 0.00
491140 1.473E-09 0 0.00
491141 2.085E-05 0 0.00
491150 5.054E-06 0 0.00
491160 1.050E-11 0 0.00
491161 4.013E-10 0 0.00
491170 2.391E-09 0 0.00
491171 4.233E-09 0 0.00
491180 9.888E-13 0 0.00
491190 2.120E-11 0 0.00
491191 1.632E-12 0 0.00
491210 1.073E-14 0 0.00
501120 1.002E+01 0 0.00
501130 8.758E-03 0 0.00
501131 1.050E-06 0 0.00
501140 6.844Et00 0 0.00
501150 3.889E+00 0 0.00
501160 1.527E+02 0 0.00

UNIT
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
55

UNIT
50
50
50
so
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

NUMBER
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241



Washington Closure uamford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

SheetNo. 45of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 242 1 501170 8.130E+01 0 0.00
5 50 243 1 501171 1.204E-02 0 0.00
5 50 244 1 501180 2.569E+02 0 0.00
5 50 245 1 501190 9.172E+01 0 0.00
5 50 246 1 501191 3.595E-02 0 0.00
5 50 247 1 501200 3.484E+02 0 0.00
5 50 249 1 501210 5.581E-04 0 0.00
5 50 249 1 501211 2.060E-04 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

CARD IMAGE

501220 5.029E+01 0 0.00
501230 2.745E-03 0 0.00
501231 5.587E-09 0 0.00
501240 6.220E+01 0 0.00
501250 1.808E-03 0 0.00
501251 9.995E-07 0 0.00
511210 3.466E-02 0 0.00
511220 1.127E-05 0 0.00
511221 1.059E-10 0 0.00
511230 9.753E-04 0 0.00
511240 1.411E-06 0 0.00
511241 2.187E-13 0 0.00
511250 2.157E-02 0 0.00
511260 3.327E-06 0 0.00
511261 4.418E-10 0 0.00
521220 1.386E-04 0 0.00
521231 5.416E-08 0 0.00
521250 7.2683-04 0 0.00
521251 1.2903-04 0 0.00
521260 9.296E-06 0 0.00
521270 3.454E-11 0 0.00
521271 1.5843-10 0 0.00
711750 5.984E-04 0 0.00
711761 3.355E-08 0 0.00
711770 5.425E-08 0 0.00
711771 5.813E-10 0 0.00
721740 2.143E-02 0 0.00
721750 6.644E-04 0 0.00
721760 7.295E-01 0 0.00

PAGE 8

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

wRITE
UNIT

50
50
50
50
50

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50



Washington Closure Hanford

Aftachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 46of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

721770 1.986E+00 0 0.00
721780 4.361E+00 0 0.00
721781 1.253E-09 0 0.00
721790 2.317E+00 0 0.00
721791 6.940E-07 0 0.00
721800 5.255E+00 0 0.00
721801 1.621E-06 0 0.00
721810 7.537E-03 0 0.00
721820 2.677E-05 0 0.00
731810 9.124E-03 0 0.00
731820 7.187E-05 0 0.00
731821 2.147E-11 0 0.00
731830 4.734E-06 0 0.00
741800 4.633E-03 0 0.00
741810 2.716E-05 0 0.00
741820 9.318E-01 0 0.00
741830 5.384E-01 0 0.00
741831 5.593E-11 0 0.00
741840 1.133E+00 0 0.00
741850 5.223E-04 0 0.00
741851 1.546E-11 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

741860 1.037E+00 0 0.00
741870 3.458E-04 0 0.00
741880 2.291E-05 0 0.00
751850 3.229E-04 0 0.00
751860 1.378E-06 0 0.00
751870 2.425E-02 0 0.00
751880 5.250E-06 0 0.00
751881 9.008E-08 0 0.00
751890 2.143E-11 0 0.00
761860 8.636E-06 0 0.00
761880 2.658E-04 0 0.00
822040 1.012E-01 0 0.00
822050 1.488E-05 0 0.00
822060 1.752E+00 0 0.00
822070 1.627E+00 0 0.00
822080 3.861E+00 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50
50

CARD
NUMBER

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315

PAGE 9

1
1
1
1
1

1
I
1
I
1

1

1

I



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 47 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 316 1 822090 5.185E-10 0 0.00
5 50 317 0

OUTPUT UNIT - 6 PAGE 10
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
NEUTRON YIELD PER NEUTRON-INDUCED FISSION

NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD

832090 0.0000 882230 0.0000 882260 0.0000 882280 0.0000 892270 0.0000 902270 0.0000

902280 0.0000 902290 2.0490 902300 0.0000 902320 2.4180 902330 0.0000 902340 0.0000

912310 0.0000 912320 0.0000 912330 2.6630 912341 0.0000 912340 0.0000 922300 0.0000

922310 0.0000 922320 0.0000 922330 2.4990 922340 2.6310 922350 2.4210 922360 2.7340

922370 0.0000 922380 2.8010 922390 0.0000 922400 0.0000 932360 0.0000 932370 3.0050

932380 0.0000 932390 0.0000 942360 2.8700 942370 0.0000 942380 2.8330 942390 2.8750

942400 3.1350 942410 2.9340 942420 3.2800 942430 0.0000 952410 3.2770 952421 3.1620

952420 3.3600 952430 3.7320 952441 0.0000 952440 0.0000 962420 3.7460 962430 3.4340

962440 3.7250 962450 3.8320 962460 3.8580 962470 3.5920 962480 3.7960 962490 0.0000

972490 3.7600 982490 4.0620 982500 3.9700 982510 4.1400 982520 4.1260 982530 4.1500

982540 0.0000 992530 0.0000 992541 0.0000 992540 0.0000 0 0.0000 0 0.0000
OUTPUT UNIT - 6 PAGE 11

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
SPONTANEOUS FISSION NEUTRON YIELD, NEUT/FISSION

NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE
922350 1.6950 922360 1.6500 922370 1.8720 922380 2.0000 922390 2.0480 932361 1.7900
932360 1.7830 932370 1.8730 932380 1.9630 932390 2.0530 942360 2.2200 942370 1.8860
942380 2.2800 942390 2.2400 942400 2.1600 942410 2.2500 942420 2.1500 942430 2.4300
942440 2.3000 952400 2.2900 952410 2.3830 952420 2.4750 952421 2.5900 952430 2.5200
952440 2.6570 952441 2.6650 962410 2.5000 962420 2.5900 962430 2.6870 962440 2.7600
962450 2.8720 962460 3.0000 962480 3.3200 962500 3.5600 972490 3.7200 982490 3.4400
982500 3.5600 982520 3.7250 982540 3.9000 992530 3.9200 992540 4.0400 992550 4.1600

THE RENAINING NEUTRON YIELDS ARE CALCULATED FROM THE EQUATION: NEUT/FISS-(2.84+0.1225*(AT NT-244)



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 48 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

OUTPUT UNIT - 6 PAGE 12

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

1 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 1.0000000
2 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
3 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

4 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
5 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

6 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
7 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000

8 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
9 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

10 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000

11 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

12 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
13 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

14 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

15 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

16 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

17 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

1 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000

19 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

20 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

21 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

22 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

23 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

24 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
25 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

26 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

27 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

28 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

29 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
30 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

31 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
32 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
33 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
34 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
35 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
36 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
37 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 49 of 1134
Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

38 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
39 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
40 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
41 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.000000042 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
43 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
44 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
45 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
46 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
47 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.000000048 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
49 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

OUTPUT UNIT - 6 PAGE 13
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 1050 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

51 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
52 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
53 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
54 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
55 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
56 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
57 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
58 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
59 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
60 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
61 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
62 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
63 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
64 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
65 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
66 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
67 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
68 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
69 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
70 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
71 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
72 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
73 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
74 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 50 of 1134

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No I Job No. 14655

Date 01/10/2011

Date 01/10/2011

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

0.0000000
0.00000000. 0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.9950000
0.0000000
0.9950000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000

0. 0005000
0.0005000
0. 0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000
0.0005000

0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.9990000
0.0000000
0.9999000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

1 .0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0500000
1.0000000
0.0010000
0.0010000
0.0010000
0.0010000
0.0010000

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
GROUP FRACTIONAL RECOVERIES

1. 0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.2000000
0.0500000
0.0200000
0.0010000
0.0010000
0.0010000
0.0010000

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
0.6000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
1.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000
0.0000000

0.0010000 0.0000000 0.0000000
OUTPUT UNIT - 6

0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000
0.0000000 1.0000000

PAGE 14

SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 0.0000000
0.9950000 1.0000000 0.0005000 0.9999000 1.0000000 0.0200000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
'0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000

GROUP

1
2
3
4
5
6
7
8
9

10
11
12
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13 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
14 0.0000,000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 0.0000000
15 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
16 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
17 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
18 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
19 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

OUTPUT UNIT - 6 PAGE 15
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
ELEMENT ASSIGNMENTS TO FRACTIONAL RECOVERY GROUPS

ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEW GROUP ELEM GROUP ELEM GROUP
1 14 2 13 3 1 4 1 5 1 6 13 7 13 8 1 9 12

10 13 11 1 12 2 13 1 14 1 15 1 16 1 17 12 18 13
19 1 20 1 21 1 22 1 23 1 24 1 25 1 26 1 27 1
28 1 29 1 30 1 31 1 32 1 33 1 34 1 35 12 36 13
37 1 38 1 39 1 40 1 41 1 42 1 43 1 44 1 45 1
46 1 47 1 48 1 49 1 50 1 51 1 52 1 53 12 54 13
55 1 56 1 57 1 58 1 59 1 60 1 61 1 62 1 63 1
64 1 65 1 66 1 67 1 68 1 69 1 70 1 71 1 72 1
73 1 74 1 75 1 76 1 77 1 78 1 79 1 80 1 81 1
82 1 03 1 84 1 85 1 86 13 87 1 88 1 89 1 90 2
91 3 92 4 93 5 94 6 95 7 96 8 97 9 98 10 99 11

OUTPUT UNIT - 6 PAGE 16
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

CHEMICAL TOXICITIES, GRAMS PER M**3 WATER

NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY
1 3.50E+03 2 2.00E-01 3 5.00E+00 4 1.00E+00 5 1.00E+00 6 4.00+02
7 1.00E-02 8 9.451+05 9 1.00E+00 10 1.00Z+00 11 1.009+03 12 1.00E+01

13 1.00E-02 14 5.00E+00 15 1.00E-02 16 5.00E+01 17 1.50E-01 18 1.00+01
19 1.00E+03 20 3.00E+01 21 5.00E-01 22 1.00E-01 23 1.00E-01 24 2.00E-02
25 1.OOE-02 26 5.00E-02 27 5.00E-02 28 5.00E-02 29 1.00E-02 30 5.00E-02
31 2.00E-01 32 5.00E-01 33 1.00E-02 34 1.00E-02 35 3.00E+00 36 4.009+01
37 5.00E+01 38 1.00E+01 39 1.00E-03 40 1.00E+00 41 2.00E-02 42 5.003-01
43 1.00E+02 44 1.00E+00 45 5.00E-02 46 5.00E-02 47 1.00E-03 48 1.00E-02
49 2.001-02 50 5.00E-02 51 5.00E-02 52 2.00E-01 53 1.00E+01 54 1.50E+02
55 5.00E+00 56 5.009-01 57 1.00E+00 58 2.00E+00 59 1.00E+00 60 2.00E-01
61 1.003+00 62 2.00E-01 63 2.00E-01 64 2.00E-01 65 5.00E-01 66 1.00E+00
67 1.00E+00 68 1.00E-01 69 2.00E-01 70 1.00E-01 71 1.00E-01 72 5.00E-02
73 1.00E+00 74 1.00E+02 75 1.00E+01 76 1.00E+00 77 8.00E-01 78 3.003-01
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79 2.OOE-02
85 1.00E+O1
91 5.00E-03
97 5.00E-03

ORIGEN2 V2.2 (5-4-2002),
1 0 TIT * TIT
2 0 RDA * RDA
3 0 RDA * RDA
4 0 RDA * RDA
5 0 LIP * LIP
6 0 LIS * LIS
7 0 PHO * PRO
8 0 RDA * KDA
9 0 RDA * RDA
10 0 RDA * RDA
11 0 BAS - BAS
12 0 INP * INP
13 0 MOV * MOV
14 0 RDA * RDA
15 0 RDA * RDA
16 0 RDA * RDA
17 0 DEC * DEC
18 0 DEC * DEC
19 0 DEC - DEC
20 0 DEC * DEC
21 0 DEC * DEC
22 0 DEC * DEC
23 0 DEC * DEC
24 0 DEC * DEC
25 0 DEC * DEC
26 0 DEC * DEC
27 0 RDA * RDA
28 0 RDA * RDA
29 0 RDA * RDA
30 0 CUT * CUT
31 0 OPTL * OPTL
32 0 OPTA * OPTA
33 0 OPTF * OPTF
34 0 RED N RED
35 0 RED * RED
36 0 HED - NED
37 0 HED * HED

80 2.00E-03
86 5.OOE+02
92 5.00E-01
98 1.00E-02

81
87
93
99

5.00E-03
5. OE+00
8.00E-03
1. 00E-02

82 1.00E-02 83 1.00E-01
88 1.00E-03 89 2.00E-02
94 8.00E-04 95 4.00E-02

OUTPUT UNIT - 6
Run on 07/27/10 at 06:31:32
ACTIVATION PRODUCTS FROM 1 MT FUEL 9 6% PU-240

READ DATA LIBRARIES

0 0 0
0 1 2 3 0 0 0 9 3 0 0 0
101 102 103 10

INPUT ACTIVATION PRODUCTS FRON 1 MTU FUEL 0 6% PU-240

ACTIVATION PRODUCTS FROM 1 TU FUEL 8 6% PU-240
-1 1 -1 -1 1 1
-1 1 0 1

DECAY ACTIVATION PRODUCTS FROM 1 MTU FUEL @ 6% PU-240

0.250
0.500
0.750
1.000
5.000
10.00
20.00
30.00
40.00
51.80

1 2 5 2
2 3 5 0
3 4 5 0
4 5 5 0
5 6 5 0
6 7 5 0
7 8 5 0
8 9 5 0
9 10 5 0

10 11 5 0

GENERATE OUTPUT

5 1.0E-10 7 1.0E-10
8 8 8 7 8 7 8 7 8
8 8 8 87 8 7 8 7 8
8 8 887 8 7 87 8
1 0.00 Y
2 0.25 Y
3 0.50 Y
4 0.75 Y

9 1.0E-10
8 8 8 8 8
8 88 88
8 88 8 8

23 1.0E-10 27
8 8 8 8 8

8 8 8 8 8
88 886 8 8

1.0 -1
a 8
8 8
8 8

84 2.00E-01
90 5.00E-04
96 5.00E-01

PAGE 17
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0 NED
0 NED
0 HED

0 MED
0 RED
0 HED
0 HED
0 OUT
0 END

HED
NED
NED
RED
NED
RED
RED
OUT
END

5
6
7
8
9
10
11
11

re Hanford
utput Files Sheet No. 53 of 1134

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.00 Y
5.00 Y
10.0 Y
20.0 Y
30.0 Y
40.0 Y
51.8 Y
1 -1 0

SUN OF YIELDS FOR EACH FISSILE ISOTOPE:

ISOTOPES FOR WHICH YIELDS ARE EXPLICITLY ACCOUNTED FOR:

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0 0 0 0
OUTPUT UNIT - 6

. ACTIVATION PRODUCTS FROM 1 MTU FUEL 9 6% PU-240
POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.OOE+00 N/CM*2-SEC

REACTIVITY AND BURNUP DATA
BASIS- ACTIVATION PRODUCTS FROM 1 MTU FUEL @ 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y
TIME, SEC 0.00E+00 7.89E+06 1.58E+07 2.37E+07
NEUT. FLUX 0.00E+0 0.OOE+00 0.00E+00 0.00E+00
SP POW,MW 0.00E+00 0.00E+00 0.00E+00 0.00E+00
BUMRUP,NWD 0.00E+00 0.00E+00 0.00E+00 0.00E+00
K INFINITY 0.00000 0.00000 0.00000 0.00000
NEUT PRODN 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
NEUT DESTN 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOT BURNUP 0.00E+00 0.00E+00 0.003+00 0.00E+00
AVG N FLUX 0.00E+00 0.00E+00 0.00E+00 0.00E+00
AVG SP PON 0.00E+00 0.002+00 0.00E+00 0.003+00

1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
3.16E+07 1.58E+08 3.16E+08 6.31E+08 9.47E+08 1.26E+09 1.63E+09
0.008+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.003+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 O.00E+00 0.003+00 0.00E+00
0.00000 0.00000 0.00000 0.00000 0.00000 0.'00000 0.00000

0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.003+00
0.00E+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00 0.OOE+00 0.00E+00
0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

SIZE OF MMAX(I): lMAX- 1 #- 950 MMAX- 2 #- 290 MMAX- 3 4- 47 IU4AX- 4 8- 3 934AX- 5 4- 0 MMAX- 6 #- 0
MMAX- 7 4- 0 MEKAX- 8 #- 0 MMAX- 9 #- 0 MMAX-10 4- 0 MMAX-11 4- 0 lM4AX-12 4- 0

THE NUMBER OF NON-ZERO TERMS IN A-1656
THE NUMBER OF NON-ZERO FISSION PRODUCT YIELDS- 2
ILITE- 688 IACT- 129 IFP- 879 ITOT-1696
THE NUMBER OF NON-ZERO NATURAL ABUNDANCES- 437

38
39
40
41
42
43
44
45
46

0 0 0
PAGE 18
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THE NUMBER OF NON-ZERO PHOTON YIELDS- 7903
THE MAXIMUM NUMBER OF TERMS IN AP- 438

OUTPUT UNIT - 6 PAGE 19
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 NTU FUEL 0 64 PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 WN, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM"2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
ACTIVATION PRODUCTS FRCM 1 MTU FUEL 8 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 y 51.8 Y
H 1 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00
H 2 1.560E-03 1.5608-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03
H 3 1.546E-05 1.524E-05 1.503E-05 1.482E-05 1.462E-05 1.168E-05 8.819E-06 5.031E-06 2.870E-06 1.637E-06 8.443E-07
HE 3 7.433E-08 2.898E-07 5.022E-07 7.117E-07 9.182E-07 3.858E-06 6.715E-06 1.050E-05 1.266E-05 1.390E-05 1.469E-05
NE 4 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02
LI 6 3.608E-04 3.608E-04 3.608E-04 3.6088-04 3.608E-04 3.6088-04 3.608E-04 3.608E-04 3.608E-04 3.608E-04 3.608E-04
LI 7 1.710E-02 1.710E-02 1.710E-02 1.710E-02 1.7108-02 1.710E-02 1.7108-02 1.710E-02 1.710E-02 1.710E-02 1.710E-02
BE 9 9.999E+00 9.9998+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00
BE 10 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05
B 10 2.865E-02 2.865E-02 2.865E-02 2.865E-02 2.865E-02 2.8658-02 2.865E-02 2.865E-02 2.865E-02 2.865E-02 2.865E-02
B 11 2.362E-01 2.362E-01 2.3628-01 2.362E-01 2.362E-01 2.3628-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01

C 12 5.633E+02 5.633E+02 5.633E+02 5.6338+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02
C 13 6.850E+00 6.850E+00 6.850E+00 6.850E+00 6.850E+00 6.850E+00 6.8508+00 6.8508+00 6.850E+00 6.850E+00 6.850E+00
C 14 2.739E-02 2.739E-02 2.739E-02 2.739E-02 2.739E-02 2.737E-02 2.736E-02 2.732E-02 2.729E-02 2.726E-02 2.722E-02

N 14 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01
N 15 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01

NE 21 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.2768-05

NE 22 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05
NA 23 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00
NG 24 2.0639+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.0638+01 2.063E+01 2.063E+01 2.063E+01

MG 25 2.721E+00 2.721E+00 2.721E+00 2.7218+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.7218+00 2.721E+00 2.721E+00
NG 26 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.1158+00 3.115E+00 3.115E+00
AL 27 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.0548+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.0548+02
SI 28 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02

SI 29 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00

SI 30 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00
P 31 7.758E-05 7.770E-05 7.7708-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.7708-05 7.770E-05 7.770E-05

TI 46 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01

TI 47 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01
TI 48 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00

TI 49 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 55 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

TI 50 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01
V 50 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964Z-03
V 51 3.668E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00

CR 50 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00
CR 51 4.443E-03 4.525E-04 4.609E-05 4.694E-06 4.781E-07 6.410E-23 9.291E-43 0.000E+00 0.0001+00 0.000E+00 0.000E+00
CR 52 1.158E+02 1.158E+02 1.1581+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.159E402 1.158E+02
CR 53 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+02 1.342E+01
CR 54 3.424E+00 3.424E+00 3.424E+00 3.424E+00 3.424E+00 3.425E+00 3.425E+00 3.425E+00 3.425E+00 3.425E+00 3.425E+00
N 54 5.6621-04 4.624E-04 3.776E-04 3.084E-04 2.519E-04 9.857E-06 1.716E-07 5.201E-11 1.576E-14 4.778E-18 3.369E-22
MN 55 2.860E+01 2.860E+01 2.860E+01 2.860E+01 2.860E+01 2.861E+01 2.862E+01 2.862E+01 2.862E+01 2.862E+01 2.862E+01
MR 56 1.052E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
FE 54 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01
FE 55 1.981E-02 1.853E-02 1.734E-02 1.622E-02 1.517E-02 5.224E-03 1.377E-03 9.578E-05 6.660E-06 4.631E-07 1.993E-08
FE 56 4.126E+02 4.1268+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02
FE 57 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01
FE 58 1.355E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00
FE 59 1.208E-04 2.960E-05 7.251E-06 1.776E-06 4.352E-07 7.333E-17 4.451E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Co 58 1.500E-03 6.134E-04 2.508E-04 1.026E-04 4.193E-05 2.561E-11 4.374E-19 1.275E-34 0.000E+00 0.000E+00 0.000E+00
CO 59 7.276E-01 7.277E-01 7.277E-01 7.2771-01 7.2779-01 7.277E-01 7.277E-01 7.277E-01 7.277E-01 7.278E-01 7.278E-01
CO 60 7.043E-03 6.816E-03 6.595E-03 6.382E-03 6.175E-03 3.649E-03 1.890E-03 5.073E-04 1.362E-04 3.654E-05 7.740E-06

OUTPUT UNIT - 6 PAGE 20
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

* ACTIVATION PRODUCTS FROM 1 MTU FUEL 8 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
ACTIVATION PRODUCTS FRON 1 MTU FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
NI 58 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01
MI 59 9.690z-02 9.690E-02 9.690E-02 9.6901-02 9.690E-02 9.690E-02 9.689g-02 9.688E-02 9.687E-02 9.687E-02 9.686E-02
NI 60 3.740E+01 3.740E+01 3.740E+01 3.740E+01 3.740E+01 3.740E+01 3.741E+01 3.741E+01 3.741E+01 3.741E+01 3.741E+01
NI 61 1.662E+00 1.662E+00 1.662E+00 1.6621+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00
NI 62 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00
NI 63 1.500E-02 1.497E-02 1.494E-02 1.492E-02 1.489E-02 1.445E-02 1.391E-02 1.290E-02 1.1978-02 1.110E-02 1.015E-02
NI 64 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.4171+00 1.417E+00 1.417E+00 1.417E+00
CU 63 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01
CU 64 3.0471-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 65 2.4751+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01
ZN 64 1.5051-02 1.516E-02 1.5161-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02
ZN 66 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03
SR 87 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 56 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SR 88 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03

SR 89 2.089E-04 5.965E-05 1.703E-05 4.863E-06 1.389E-06 2.711E-15 3.519E-26 0.000E+00 0.00E+00 0.000E+00 0.OOOE+00
y 89 2.093E-04 3.586E-04 4.012E-04 4.133E-04 4.168E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.1829-04

y 90 5.847E-04 5.211E-12 5.152E-12 5.121E-12 5.091E-12 4.629E-12 4.109E-12 3.239E-12 2.553E-12 2.0129-12 1.519E-12
Y 91 5.922E-04 2.008E-04 6.807E-05 2.308E-05 7.022E-06 2.378E-13 9.545E-23 1.543E-41 0.000E+00 0.000E+00 0.000E+00
ZR 90 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04

8R 91 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03
ZR 92 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04
ZR 93 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01

ZR 94 1.292E+04 1.292E+04 1.2928+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04

ZR 95 1.640E-01 6.098E-02 2.268E-02 8.433E-03 3.136E-03 4.192E-10 1.072E-18 7.001E-36 0.000E+00 0.000E+00 0.000E+00
3R 96 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03
ZR 97 5.795E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00
NB 93 4.193E-09 1.148E-08 1.998E-08 2.970E-08 4.062E-08 3.660E-07 1.115E-06 3.444E-06 6.507E-06 1.001E-05 1.447E-05
NB 95 6.009E-02 5.125E-02 2.383E-02 9.651E-03 3.719E-03 5.113E-10 1.307E-18 8.539E-36 0.0008+00 0.0008+00 0.000E+00
NB 95M 6.603E-05 2.552E-05 9.489E-06 3.529E-06 1.312E-06 1.754E-13 4.4833-22 2.929E-39 0.000E+00 0.0008+00 0.000E+00
NB 97 4.1208-04 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO 92 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205Z-01 5.205E-01
NO 93 1.372E-05 1.372E-05 1.372E-05 1.372E-05 1.372E-05 1.371E-05 1.369E-05 1.367E-05 1.364E-05 1.361E-05 1.358E-05

MO 94 3.341E-01 3.3418-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01

No 95 6.386E-01 7.505E-01 8.162E-01 8.447E-01 8.5593-01 8.628E-01 8.628E-01 8.628E-01 8.6283-01 8.628E-01 8.628E-01
NO 96 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01

NO 97 9.3223-01 9.384E-01 9,384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01

No 98 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032Z-01

MO 99 1.291E-05 1.304E-15 1.318E-25 1.331E-35 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
M0100 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.6698-01

TC 99 3.9508-05 4.111E-05 4.111E-05 4.111E-05 4.111E-05 4.111E-0$ 4.111E-05 4.1108-05 4.1108-05 4.110E-05 4.110&-05

RU101 8.424E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.4268-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05
CD106 3.5118-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.5118-03 3.511E-03 3.511E-03 3.511E-03 3.5113-03

CD108 2.4488-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03

CD1l0 3.492V-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02

CD111 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02

CD112 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892Z-02

CD113 1.301E-05 1.301E-05 1.301E-05 1.30E-05 1.301E-05 1.301E-05 1.301E-05 1.301E-05 1.301E-05 1.301E-05 1.301E-05
CD114 1.1878-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01

CD116 2.217E-02 2.21?-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02

IN113 8.764E-03 1.2478-02 1.461E-02 1.584E-02 1.656E-02 1.753E-02 1.753E-02 1.753E-02 1.753E-02 1.753E-02 1.753E-02

IN114H 2.085E-05 5.8073-06 1.617E-06 4.504E-07 1.255E-07 1.645E-16 1.297E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 21

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 4TU FULL 1 6% PU-240
ACTIVATION PRODUCTS



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 57 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/1012011

POWER- 1.00000E+00 MW, BURKUP- 1.00000E+00 MN1D. FLUX- 1.00E+00 N/CNM*2-SEC

5 SUMARY TABLE: CONCENTRAIONS, GRAM
ACTIVATION PRODUCTS FROM 1 9rU FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
IN115 5.054E-06 8.590Z-06 9.446E-06 9.653E-06 9.703E-06 9.719E-06 9.719E-06 9.719E-06 9.7191-06 9.719E-06 9.719E-06
SN112 1.002E+01 1.002E+01 1.002E+01 1.0021+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01
SN113 8.756E-03 5.054E-03 2.916E-03 1.6831-03 9.709E-04 1.466E-07 2.455E-12 6.883E-22 1.929E-31 5.415E-41 0.000E+00
SN114 6.844E+00 6.844E+00 6.844E+00 6.844Z+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00
SN115 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889+00
S5116 1.527E+02 1.5271+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.5271+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02
SN117 8.130E+01 8.1319+01 8.1311+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01 8.1311+01 8.131E+01
SN117N 1.204E-02 1.3121-04 1.429E-06 1.557E-08 1.697E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Sm118 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.5692+02 2.569E+02
S"119 9.172E+01 9.173E+01 9.173E+01 9.174E+01 9.174E+01 9.176E+01 9.176E+01 9.1763+01 9.176E+01 9.176E+01 9.176E+01
S119m 3.595E-02 2.777E-02 2.145E-02 1.656E-02 1.279E-02 2.051E-04 1.170E-06 3.810E-11 1.2401-15 4.03$1-20 2.047E-25
SN120 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.4841+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02
S121 5.581E-04 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN121M 2.060E-04 2.053E-04 2.046E-04 2.039E-04 2.032E-04 1.9221-04 1.7931-04 1.561E-04 1.359E-04 1.183E-04 1.004E-04
SN122 5.029E+01 5.0291+01 5.029E+01 5.029E+01 5.0291+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01
SN123 2.745E-03 1.6821-03 1.030E-03 6.311E-04 3.866E-04 1.522E-07 8.437E-12 2.593E-20 7.971E-29 2.450E-37 0.000E+00
S9124 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6,220E+01 6.220E+01 6.2201+01 6.220E+01 6.220E+01 6.220s+01
SN125 1.808E-03 2.534E-06 3.565E-09 5.0071-12 7.063E-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S9121 3.466E-02 3.522E-02 3.522E-02 3.522E-02 3.522E-02 3.523E-02 3.524E-02 3.527E-02 3.529E-02 3.5311-02 3.532E-02
S9122 1.127E-05 7.450E-16 4.924E-26 3.255E-36 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S123 9.7531-04 2.039E-03 2.690E-03 3.089E-03 3.334E-03 3.720E-03 3.720E-03 3.720E-03 3.720E-03 3.720E-03 3.720E-03
S8125 2.157E-02 2.197E-02 2.064E-02 1.939E-02 1.8221-02 6.695E-03 1.916E-03 1.569E-04 1.284E-05 1.0521-06 5.489E-08
TE122 1.386E-04 1.496E-04 1.496E-04 1.496E-04 1.4968-04 1.496E-04 1.496r-04 1.496E-04 1.496E-04 1.496E-04 1.496E-04
TE125 7.268E-04 2.018E-03 3.324E-03 4.579E-03 5.766E-03 1.745E-02 2.229E-02 2.408E-02 2.422E-02 2.423E-02 2.423E-02
TE125H 1.290E-04 2.392E-04 2.659E-04 2.6361-04 2.522E-04 9.364E-05 2.680E-05 2.194E-06 1.797E-07 1.471E-08 7.677E-10
T9126 9.296E-06 1.260E-05 1.262E-05 1.262E-05 1.2628-05 1.262E-05 1.262E-05 1.262E-05 1.262E-05 1.262E-05 1.262E-05
LU175 5.984E-04 1.113E-03 1.321E-03 1.405E-03 1.440E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.4631-03
R4174 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143Z-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.1438-02
HF175 8.6441-04 3.500E-04 1.417E-04 5.737E-05 2.323E-05 1.211E-11 1.696E-19 3.327E-35 0.000E+00 0.000Z+00 0.000E+00
HF176 7.295E-01 7.295E-01 7.295E-02 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295Z-01 7.295E-01 7.2959-01 7.295E-01
HF177 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.996E+00 1.986E+00 1.986E+00
HF178 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00
HF179 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.3179+00 2.317E+00 2.3171E+00 2.317E+00 2.317E+00 2.317E+00
HFISO 5.255E+00 5.255E+00 5.255E+00 5.255Z+00 5.255E+00 5.255E+00 5.2551+00 5.255E+00 5.255E+00 5.2551+00 5.255E+00
HF181 7.537E-03 1.694E-03 3.806E-04 8.553E-OS 1.922E-05 8.128E-16 8.765E-29 0.000E+00 0.000E+00 0.0009+00 0.000E+00
HF182 2.6771-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05
TAie 9.1241-03 1.498E-02 1.630E-02 1.660E-02 1.667E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02
TA182 7.187E-05 4.145E-05 2.391E-05 1.379E-05 7.952E-06 1.192E-09 9.563E-13 9.365E-13 9.365E-13 9.365E-13 9.365E-13



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 58 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

w180 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03
181 2.716E-05 1.611E-05 9.5563-06 5.66$E-06 3.362E-06 7.893E-10 2.294E-14 1.938F-23 1.637E-32 1.370E-41 0.OO0E+O
W182 9.318E-01 9.318E-01 9.318E-01 9.3193-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01
W183 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01
*184 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00
N185 5.223E-04 2.249E-04 9.6803-05 4.167E-05 1.794E-05 2.498E-11 1.195E-18 2.733E-33 0.000E+00 D.OOOE+00 0.000E+00
W186 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.0373+00 1.037E+00 1.037E+00 1.037E+00
W187 3.458E-04 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
w188 2.291E-05 9.203E-06 3.697E-06 1.485E-06 5.966E-07 2.743E-13 3.285Z-21 4.709E-37 0.000E+00 0.000E+00 0.000E+00

RE185 3.229E-04 6.203E-04 7.484E-04 8.035E-04 8.273E-04 8.452E-04 8.452E-04 8.452E-04 8.452E-04 8.452E-04 8.452E-04
RE187 2.4253-02 2.4602-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02
08186 8.636E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.9243-06 9.924E-06 9.924E-06
OS188 2.658E-04 2.848E-04 2.903E-04 2.925E-04 2.934E-04 2.941E-04 2.941E-04 2.941E-04 2.941E-04 2.941E-04 2.941E-04

OUTPUT UNIT - 6 PAGE 22
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL f 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 M9D, FLUX- 1.00E+00 N/CNM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
ACTIVATION PRODUCTS FROM 1 NTU FUEL 9 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 y 30.0 Y 40.0 Y 51.8 Y

PB204 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01
PB205 1.489E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05
P3206 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.7523+00
PB207 1.627E+00 1.627E+00 1.627E+00 1.4i27E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00
PB208 3.8613+00 3.8613+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00
SUNTOT 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569Z+04 7.5693+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

TOTAL 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
OUTPUT UNIT - 6 PAGE 23

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

* ACTIVATION PRODUCTS FROM 1 MTU FUEL 4 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM-'2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
ACTIVATION PRODUCTS FROM 1 NTU FUEL 0 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 y 51.8 Y
H 3.838E+00 3.838E+00 3.938E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00

HE 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.238E-02 1.238E-02 1.238E-02 1.238E-02 1.238E-02
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

LI 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02
BE 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.9993+00 9.999E+00 9.999E+00 9.999z+00

B 2.649E-01 2.649E-01 2.649E-01 2.649E-01 2.649E-01 2.6492-01 2.649E-01 2.649E-01 2.649E-01 2.649E-01 2.649Z-01
C 5.702E+02 5.702E+02 5.7022+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702Z+02 5.702E+02 5.702E+02
N 8.084E+01 8.0843+01 6.0843+01 8.084E+01 8.084E+01 8.084E+01 8.084E+01 8.084E+01 8.0842+01 8.084E+01 8.084E+01

NE 3.193E-05 3.193E-05 3.193E-05 3.193E-05 3.193E-05 3.193E-05 3.1932-05 3.193E-05 3.193E-05 3.193E-05 3.193E-05
NA 1.468E+00 1.468E+00 1.468E+00 1.4683+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00
MG 2.647Z+01 2.647E+01 2.647E+01 2.647E+01 2.6472+01 2.647E+01 2.647E+01 2.647E+01 2.6473+01 2.6472+01 2.647E+01
AL 8.054E+02 8.0548+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02
SI 1.314E+02 1.314E+02 1.314E+02 1.3142+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314Z+02
P 7.758E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.7702-05

TI 3.6718+00 3.671E+00 3.671E+00 3.6712E+00 3.671E+00 3.671E+00 3.671E+00 3.6713+00 3.671E+00 3.6713+00 3.671E+00
V 3.677E+00 3.681E+00 3.681E+00 3.681E+00 3.681E+00 3.681E+00 3.681E+00 3.6813+00 3.681E+00 3.681E+00 3.681E+00

CR 1.384E+02 1.384V+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02
MN1 2.860E+01 2.860E+01 2.860E+01 2.8603+01 2.860E+01 2.861E+01 2.862E+01 2.862E+01 2.862E+01 2.862E+01 2.8624+01
FE 4.492E+02 4.492E+02 4.492E+02 4.4922+02 4.492E+02 4.492E+02 4.491E+02 4.491E+02 4.491E+02 4.491E+02 4.491E+02
CO 7.361E-01 7.351E-01 7.3462-01 7.3422-01 7.339E-01 7.3142-01 7.296E-01 7.282E-01 7.279E-01 7.278E-01 7.278E-01
NI 1.404E+02 1.404Z+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.4042+02 1.404E+02
CU 7.862E+01 7.8622+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01
ZN 2.411E-02 2.422E-02 2.422E-02 2.422E-02 2,422E-02 2.422E-02 2.422E-02 2.422E-02 2.422C-02 2.422E-02 2.422E-02
SR 5.769E-03 5.620E-03 5.577E-03 5.565E-03 5.561E-03 5.560E-03 5.560E-03 5.560E-03 5.5602-03 5.560E-03 5.560E-03
y 1.388E-03 5.594E-04 4.692E-04 4.364Z-04 4.246E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.1822-04 4.182E-04
2R 7.2129+04 7.212E+04 7.212E+04 7.2122+04 7.212E+04 7.212E+04 7.212E+04 7.212E+04 7.2122E+04 7.212+04 7.212E+04
us 6.057E-02 5.128E-02 2.3842-02 9.65SE-03 3.7212-03 2.2812-06 4.362E-06 8.5262-06 1.269E-05 1.6852-05 2.177E-05
NO 4.312E+00 4.430E+00 4.4962+00 4.524E+00 4.535E+00 4.542E+00 4.542E+00 4.5422+00 4.542E+00 4.5422+00 4.542E+00
TC 3.951E-05 4.111E-05 4.111E-05 4.111E-05 4.1113-05 4.111E-05 4.111E-05 4.1105-05 4.1102-05 4.1103-05 4.110E-05
RU 8.424E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.427E-05 8.4273-05 8.427E-05 8.427E-05 8.427E-05
CD 2.868E-01 2.868E-01 2.8682-01 2.868E-01 2.868E-01 2.8682-01 2.868E-01 2.8682-01 2.868E-01 2.868E-01 2.868E-01
IN 8.795E-03 1.249E-02 1.462E-02 1.586E-02 1.657E-02 1.754E-02 1.754E-02 1.754E-02 1.754E-02 1.754E-02 1.754E-02
SN 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.0642+03 1.064E+03 1.0643+03 1.064E+03
SB 5.722E-02 5.923E-02 5.855E-02 5.770E-02 5.677E-02 4.565E-02 4.0883-02 3.913E-02 3.902E-02 3,903E-02 3.904E-02
TE 1.0042-03 2.4202-03 3.754E-03 5.006E-03 6.182E-03 1.770E-02 2.248E-02 2.424E-02 2.439E-02 2.440E-02 2.4402-02
LU 5.985E-04 1.113E-03 1.321E-03 1.4053-03 1.440E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03
Hr 1.468E+01 1.4672+01 1.467E+01 1.467E+01 1.4672+01 1.467E+01 1.467E+01 1.4672+01 1.467E+01 1.467E+01 1.467E+01
TA 9.2012-03 1.502E-02 1.632E-02 1.661E-02 1.667E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02
N 3.646E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00

RE 2.4589-02 2.522E-02 2.534E-02 2.540E-02 2.542E-02 2.544E-02 2.544E-02 2.544E-02 2.544E-02 2.544E-02 2.544E-02
Os 2.744Z-04 2.947E-04 3.0022-04 3.025E-04 3.034E-04 3.040E-04 3.040E-04 3.040E-04 3.040E-04 3.040E-04 3.040E-04
PB 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.3418+00 7.3412+00 7.341E+00
SUOTOT 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.5692+04

TOTAL 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.5692+04
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CUMULATIVE TABLE TOTALS

AP+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
ACT+FP 0.000E+00 O.OOOE+0O 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7,569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

OUTPUT UNIT - 6 PAGE 24
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL 0 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MWI, BURNUP- 1.00000E+00 MO, FLUX- 1.00E+00 N/CM-"2-SEC

7 SUMMIARY TABLE: RADIOACTIVITY, CURIES
ACTIVATION PRODUCTS FROM 1 NTU FUEL 8 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 y 10.0 Y 20.0 y 30.0 Y 40.0 Y 51.8 y
H 3 1.493E-01 1.472E-01 1.451E-01 1.431E-01 1.411E-01 1.127E-01 8.514E-02 4.857E-02 2.771E-02 1.581E-02 8.150E-03
H 4 5.485E-02 0.000E+00 0.000E+00 O.O00E+00 0.000+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HE 6 1.204&+02 0.0001+00 0.000E+00 0.000E400 0.OE+00 0.00+00 0.00.+00 0.00 .O+00 0.0001+00 0.OOOE+00 0.000E+00
LI 8 2.212E-02 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 0.000E+00
BE 8 2.078E+02 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0O0E+00 0.000E+00 0.000+00 0.000E+00 0.000E+0O 0.OOOE+00
BE 10 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07
S 12 3.282E-02 0.000E+00 0.000E+0O 0.0001400 0.00.1+0E 0.0001+00 0.0001+00 0.000+00 0.0001+00 0.000E+00 0.000E+00
C 14 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.220E-01 1.218E-01 1.217E-01 1.215E-01 1.214Z-01
C 15 3.644E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
N 16 1.327E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.OOOE+00
F 20 3.116E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0003+00 0.000E+00 0.000E+00 0.0O0E+00

NE 23 3.980E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
NA 24 3.425E+01 0.000E00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.00QE+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24M 6.903E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 25 1.887E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NG 27 8.166E+01 0.000E+00 0.000E+00 0.000E+00 0.000+OO 0.000E+00 O.000E+00 0.0DE+00 0.0001+00 0.00+00 0.00+00
AL 28 1.943E+03 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 29 5.129E-01 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 30 4.974E-04 0.000E+00 0.0001+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000000 0.000E+00 0.000E+00
SI 31 4.625E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+O00 0.000E+00 0.000E+00 0.00E+0O
SI 32 1.473E-10 1.473E-10 1.4733-10 1.472E-10 1.472E-10 1.466E-10 1.458E-10 1.442E-10 1.427E-10 1.412E-10 1.394E-10
P 32 9.204E-05 1.1011-06 1.331E-08 3.047E-10 1.4911-10 1.466E-10 1.458E-10 1.442E-10 1.427E-10 1.412E-10 1.394E-10

CA 45 1.856E-04 1.2591-04 8.5361-05 5.789E-05 3.926E-05 7.828E-08 3.312E-11 5.931E-18 1.062E-24 1.902Z-31 2.247E-39
SC 46 3.806E-02 1.788E-02 8.402E-03 3.9489-03 1.855E-03 1.047E-08 2.879E-15 2.177E-28 0.000E+00 0.000E+00 0.000E+00
SC 47 1.092E-01 6.831E-10 4.274E-18 2.674E-26 1.673E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
SC 48 1.051E-02 9.157E-18 7.978E-33 0.00OE+00 0.000E+00.0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 49 8.392E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0000+00 0.000O+00 0.000++00 0.000E+00 0.0001+00 0.000E+00
SC 50 1.731E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 62 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

Y 93 5.768E-03 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 94 1.194E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 96 7.679E-03 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

ER 89 1.531E-04 5.959E-13 2.319E-21 9.025E-30 5.600E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 93 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03
ZR 95 3.525E+03 1.311E+03 4.874E+02 1.812E+02 6.739E+01 9.009E-06 2.303E-14 1.505E-31 0.000E+00 0.OOOE+00 0.000E+00
ZR 97 1.108E+04 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NS 92 2.975E-02 5.870E-05 1.157E-07 2.276E-10 4.485E-13 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
NB 93M 1.806E-05 4.544E-05 7.247E-05 9.916E-05 1.255E-04 5.045E-04 8.815E-04 1.400E-03 1.712E-03 1.899E-03 2.026E-03
NB 94 2.440E-09 2.440E-08 2.440E-08 2.440E-08 2.440E-08 2.440E-08 2.440E-08 2.439E-08 2.438E-08-2.437E-08 2.436E-08
NB 95 2.351E+03 2.005E+03 9.323E+02 3.776E+02 1.455E+02 2.0006-05 5.113E-14 3.340E-31 0.O00E+00 0.0O0E+00 0.000E+00
N8 95K 2.516E+01 9.723E+00 3.616E+00 1.344E+00 5.000E-01 6.683E-08 1.708E-16 1.116E-33 0.000E+00 0.000E+00 0.000E+00
8B 96 1.543E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 97 1.108E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
NB 978 1.049E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000v+00
NB 98 6.404E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1O 93M 8.854E-03 0.000E+00 0.000z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO 93 1.508E-05 1.508E-05 1.50SE-05 1.508E-05 1.5086-05 1.507E-05 1.505B-05 1.502E-05 1.499E-05 1.497E-05 1.493E-05
nO 99 6.194E+00 6.258E-10 6.322E-20 6.387E-30 0.0006+00 0.000E+00 0.000E+00 0.000O+00 0.000E+00 0.0006+00 0.000E+00
M0101 1.5436+00 0.000E+00 0.000Z+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
TC 99 6.699E-07 6.972E-07 6.972E-07 6.972Z-07 6.972E-07 6.972E-07 6.972E-07 6.971E-07 6.971E-07 6.9716-07 6.971E-07
TC100 9.043E-03 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00
TC101 1.542E+00 0.0006+00 0.000E+00 0.0006+00 0.000E+00 0.OOE+00 0.0OOE+00 0.000E+00 0.000V+00 0.000E+00 0.00OE+00
AG108 8.246E-05 3.838E-10 3.832E-10 3.827E-10 3.822E-10 3.739E-10 3.639E-10 3.446E-10 3.263E-10 3.089E-10 2.897E-10
AG108M 4.318E-09 4.312E-09 4.306E-09 4.300E-09 4.294E-09 4.202E-09 4.089E-09 3.871E-09 3.666E-09 3.4716-09 3.255E-09
AG109M 2.273E-03 1.9836-03 1.7306-03 1.5106-03 1.317E-03 1.485E-04 9.705E-06 4.145E-08 1.770E-10 7.553E-13 1.209E-15
AG110 9.143E-05 4.811E-09 3.735E-09 2.899E-09 2.250E-09 3.91OE-11 2.467E-13 9.821E-18 3.909E-22 1.556E-26 9.965E-32
AG1104 4.6606-07 3.617L-07 2.808E-07 2.180E-07 1,692E-07 2.940E-09 1.855E-11 7.384E-16 2.939E-20 1.170B-24 7.517E-30
CD107 8.638E-03 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.0OOE+00 O.000E+00 0.000E+00 0.0O0E+00 0.000E+00
CD209 2.273E-03 1.983E-03 1.730E-03 1.510E-03 1.317E-03 1.485E-04 9.705E-06 4.145E-08 1.769E-10 7.551E-13 1.209E-15
COlMM 1.535E-02 0.000E+00 0.000E+00 0.06E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
CDOI5 1.905E+00 8.761E-13 4.029E-25 1.643E-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00
CD115H 1.18SE-01 2.874E-02 6.952E-03 1.682E-03 4.068E-04 5.586E-14 2.626E-26 0.000E+00 0.0006+00 0.000+00 0.0OOE+00
CD117 6.182E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O0.00E+00 0.0006+00 0.000E+00 0.000E+00
CD117M 2.166E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.0006+00
CD119 1.433E-04 0.0006+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 o.00z+00 0.000E+00 0.000z+00 0.000E+00
CD121 4.360E-05 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.0006+00 0.0006+00
1N113M 8.800E+01 5.078E+01 2.930E+01 1.691E+01 9.757E+00 1.474E-03 2.467E-08 6.917E-18 1.939E-27 0.000E+00 0.000+00
3N114 2.0286+00 1.286E-01 3.582E-02 9.977E-03 2.779E-03 3.642E-12 2.873E-23 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN114M 4.825E-01 1.344E-01 3.743E-02 1.042E-02 2.903E-03 3.806E-12 3.002E-23 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN116 7.246E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000B+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 63 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

* ACTIVATION PRODUCTS FROM 1 MTU FUEL 0 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MR, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CNM*2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
ACTIVATION PRODUCTS FROM I MTU FUEL 6 61A PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
1N1164 1.202E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
IN117 8.737E-02 0.000+00 0.000 O. E+00 0.000E+00 0.000E+00 0.000E+00 0000E+00 0.0000+00 0..O0E+00 0.000E+00
1N117M 5.847E-02 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
14118 1.892E-02 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
IN119 1.340E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 01000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
IN119M 1.433E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00
IN121 3.575E-05 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000v+00 0.0001+00 0.000E+00
SN113 8.796E+01 5.075E+01 2.929E+01 1.690E+01 9.751E+00 1.473E-03 2.466E-08 6.913E-18 1.938E-27 5.4391-31 0.000E+00
SN113W 8.740E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000*+00 0.000E+00
SN117N 9.599E+02 1.046E+01 1.139E-01 1.242E-03 1.3531-05 0.0009+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5119M 1.611E+02 1.2441+02 9.608E+01 7.421E+01 5.731E+01 9.190E-01 5.244E-03 1.7071-07 5.558E-12 1.809E-16 9.171E-22
SN121 5.396E+02 0.000E+00 0.0001+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00
$N12114 1.218E-02 1.2148-02 1.210E-02 1.206E-02 1.202E-02 1.137E-02 1.061E-02 9.233E-03 8.037E-03 6.996E-03 5.940E-03
SN123 2.257E+01 1.383E+01 8.471E+00 5.189E+00 3.179E+00 1.251E-03 6.937E-08 2.132E-16 6.554E-25 2.0148-33 0.000E+00
SN123M 2.132E-01 0.000E+00 0.000t+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00
SH125 1.9601+02 2.747E-01 3.865E-04 5.428E-07 7.657E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN1-25M 1.580E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122 4.469E+00 2.9541-10 1.953E-20 1.291E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
S8122M 3.888E-02 0.000E+00 0.000&+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB124 2.469E-02 8.629E-03 3.015E-03 1.054E-03 3.682E-04 1.819E-11 1.341E-20 6.0821-39 O.000E+00 0.000E+00 0.000E+00
S9124 2.140E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000.+00 0.000+00 0.0001+00 0.000E+00 0.000E+00
S3125 2.228E+01 2.270E+01 2.133E+01 2.003E+01 1.882E+01 6.916E+00 1.9798+00 1.620E-01 1.327E-02 1.086E-03 5.670E-05
SB126 2.783E-01 1.680E-03 1.022E-05 6.192E-08 3.752E-10 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB126M 3.471E-02 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000+00 0.000E+00 0.000+00 0.000E+00 0.000E+00
TE123M 4.806E-04 2.832E-04 1.669E-04 9.835E-05 5.7951-05 1.2251-08 3.1228-13 2.028E-22 1.3171-31 0.000E+00 0.000E+00
TE125M 2.3241+00 4.3111+00 4.791E+00 4.749Z+00 4.545E+00 1.687E+00 4.828E-01 3.954E-02 3.237E-03 2.651E-04 1.383E-05
TE127 9.119E-05 8.192E-07 4.584E-07 2.565E-07 1.435E-07 1.325E-11 1.199E-16 9.815E-27 9.397E-37 0.000E+00 0.000E+00
TE127M 1.495E-06 8.363E-07 4.680E-07 2.618E-07 1.465E-07 1.3521-11 1.224Z-16 1.002E-26 8.212E-37 0.000E+00 0.000E00
LU176M 1.620E-01 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LU177 5.967E-03 9.006E-07 2.813E-07 1.870Z-07 1.243E-07 1.807E-10 5.1181-14 4.126E-21 3.326E-28 2.682E-35 0.000E+00
LU177xl 2.7688-06 1.840E-06 1.223E-06 8.131E-07 5.405E-07 7.840E-10 2.226E-13 1.794E-20 1.446E-27 1.1668-34 0.000E+00
HF175 9.218E+00 3.732E+00 1.511E+00 6.118E-01 2.477E-01 1.291E-07 1.808E-15 3.548E-31 0.000E+00 0.000E+00 0.000E+00
HF178M 1.986E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.00OE+00
HF179H 2.353E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00
HF180N 5.133E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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F181 1.283E+02 2.883E+01 6.479E+00 1.456E+00 3.272E-01 1.384E-11 1.4923-24 0.000E+00 0.000E+00 0.0003+00 0.000E+00
HF182 5.8459-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.045E-09
TA182 4.486E-01 2.587E-01 1.492E-01 8.605E-02 4.963E-02 7.442E-06 5.968E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09
TA182M 1.345E-03 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+O 0.000E+00 0.000E+00
TA183 6.626E-01 2.701E-06 1.101E-11 4.487E-17 1.829E-22 0.OOOE+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
W181 1.618E-01 9.595E-02 5.691E-02 3.376E-02 2.002E-02 4.701E-06 1.366E-10 1.154E-19 9.747E-29 8.157E-38 0.000E+00
W183M 6.634E-01 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
W285 4.911E+00 2.114E+00 9.102E-01 3.918E-01 1.687E-01 2.349E-07 1.123E-14 2.570E-29 0.000E+00 0,000E+00 0.0003+00
W185M 9.413E-03 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
W187 2.426E+02 0.000E+00 0.000O+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.000E+00 0.0009+00
MISS 2.294E-01 9.215E-02 3.702E-02 1.487E-02 5.973E-03 2.7473-09 3.289E-17 4.715E-33 0.000E+00 0.000E+00 0.0003+00
R3186 2.5639-01 1.350E-08 7.113E-16 3.747E-23 1.974E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE187 9.2763-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10
RE188 5.156E+00 9.310E-02 3.740E-02 1.502E-02 6.035E-03 2.775E-09 3.323E-17 4.764E-33 0.000E+00 0.000E+00 0.000E+00
RE188M 4.820E+00 0.000E+00 0.000E+00 0.0O0E+00 O.0OOE+00 O.O00E040 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
RE89 1.463E-05 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+OO 0.000E+00 0.OOOE+00

OUTPUT UNIT - 6 PAGE 27

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL 9 6% PO-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM*2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
ACTIVATION PRODUCTS FROM 1 NTU FUEL 4 6% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
P5205 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10
PB209 2.357E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SUNTOT 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01

TOTAL 5.091E+04 3.767E+03 1.692E+03 7.5663+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
OUTPUT UNIT - 6 PAGE 28

ORIGEN2 V2.2 {5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL I 6t PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, SURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM*2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
ACTIVATION PRODUCTS FROM 1 MTO FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 2.041E-01 1.472E-01 1.451E-01 1.4313-01 1.411E-01 1.127E-01 8.514E-02 4.857E-02 2.771E-02 1.581E-02 8.150E-03

HE 1.204E+02 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Cale. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

LI 2.212E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 2.078E+02 4.6923-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07

B 3.282E-02 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
C 1.222E-01 1.221E-01 1.221E-01 1.2219-01 1.221E-01 1.221E-01 1.220E-01 1.218E-01 1.2171-01 1.215E-01 1.214E-01
N 1.327E-04 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
F 3.116E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0001+00 0.000E+00 0.0003+00

ME 3.980E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.00E+00 0.0O0E+00
NA 4.134E+01 0.000+0E0 0.000+00 0.0001+00 0.000E+00 0.000E+00 0.O00E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 8.166E+01 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000r+00
AL 1.943E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SI 4.625r+00 1.473E-10 1.473E-10 1.472E-10 1.472E-10 1.466E-10 1.458E-10 1.442E-10 1.427E-10 1.412E-10 1.394E-10
P 9.2043-05 1.101E-06 1.331E-08 3.0473-10 1.491E-10 1.466E-10 1.458E-10 1.442E-10 1.4273-10 1.412E-10 1.394E-10

CA 1.856E-04 1.259E-04 8.536E-05 5.789E-05 3.926E-05 7.828E-08 3.312E-11 5.931E-18 1.062E-24 1.902E-31 2.247E-39
Sc 1.6631-01 1.781E-02 8.402E-03 3.948E-03 1.8551-03 1.047E-08 2.879E-15 2.177E-28 0.000E+00 0.000E+00 0.000+00
TI 1.573E-01 0.000E+00 0.000E+00 0.000V+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
V 9.707E+01 1.603E-15 1.603E-15 1.603E-15 1.603E-15 2.603E-15 1.603E-15 1.603E-15 1.603E-15 1.603E-15 1.6031-15

CR 4.1733+02 4.183E+01 4.260E+00 4.339E-01 4.4203-02 5.925E-18 8.588E-38 0.000E+00 0.000E+00 0.000E+00 0.0003+00
MN 2.288E+03 3.579E+00 2.923E+00 2.387E+00 1.950E+00 7.630E-02 1.328E-03 4.026E-07 1.220E-10 3.6983-14 2.608E-18
FE 5.5493+01 4.781E+01 4.372E+01 4.065E+01 3.797E+01 1.306E+01 3.445E+00 2.3953-01 1.666E-02 1.158E-03 4.984E-05
CO 1.746E+02 2.7233+01 1.544E+01 1.048E+01 8.320E+00 4.127E+00 2.1383+00 5.7393-01 1.5401-01 4.134E-02 8.7553-03
NI 1.032E+01 9.312E-01 9.295E-01 9.2773-01 9.260E-01 8.987E-01 8.658E-01 8.035E-01 7.457E-01 6.921E-01 6.338E-01
Cu 1.429E+03 5.290E-15 1.137E-25 2.486E-36 0.000E+00 0.000E+00 0.00OE+00 0.00E+00 0.000E00 0.000E+00 0.0003+00
ZN 8.513E-03 6.567E-03 5.066E-03 3.908E-03 3.014E-03 4.7403-05 2.638E-07 8.178E-12 2.535E-16 7.858E-21 3.759E-26
SR 7.748E+00 1.734E+00 4.951E-01 1.414E-01 4.036E-02 2.519E-06 2.236E-06 1.7623-06 1.389E-06 1.095E-06 8.268E-07
y 3.528E+02 4.927E+00 1.670E+00 5.662E-01 1.919E-01 2.525E-06 2.237E-06 1.763E-06 1.389E-06 1.0953-06 8.270E-07
ZR 1.461E+04 1.311E+03 4.8743+02 1.812E+02 6.740E+01 2.304E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03
NB 2.395E+04 2.0153+03 9.360E+02 3.789E+02 1.460E+02 5.246E-04 8.815E-04 1.400E-03 1.712E-03 1.899E-03 2.0261-03
No 7.746E+00 1.508E-05 1.508E-05 1.508E-05 1.508E-05 1.507E-05 1.505E-05 1.5021-05 1.499E-05 1.497E-05 1.493E-05
TC 1.551E+00 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.971E-07 6.971E-07 6.971E-07 6.971z-07
AG 2.448E-03 1.984E-03 1.731E-03 1.510E-03 1.317E-03 1.485E-04 9.710E-06 4.566E-08 4.1693-09 3.781E-09 3.544E-09
CD 2.1153+00 3.073E-02 8.683E-03 3.191E-03 1.7243-03 1.485E-04 9.705E-06 4.145E-08 1.769E-10 7.551E-13 1.209E-15
IN 9.077E+01 5.105E+01 2.938E+01 1.693E+01 9.763E+00 1.474E-03 2.467E-08 6.740E-17 6.048-17 6.048E-17 6.048E-17
SN 2.213E+03 1.997E+02 1.340E+02 9.631Z+01 7.0263+01 9.331E-01 1.585E-02 9.233E-03 8.0373-03 6.9963-03 5.940Z-03
s8 2.713E+01 2,271E+01 2.133E+01 2.003E+01 1.882E+01 6.916E+00 1.979E+00 1.6203-01 1.3273-02 1.086E-03 5.670E-05
TE 2.325E+00 4.3113+00 4.7913+00 4.749E+00 4.545E+00 1.687E+00 4.828E-01 3.954E-02 3.237E-03 2.651E-04 1.383E-05
LU 1.679E-01 2.740E-06 1.504E-06 1.000E-06 6.648E-07 9.647E-10 2.738E-13 2.207E-20 1.779E-27 1.434E-34 0.000E+00
HF 2.515E+03 3.256E+01 7.990E+00 2.068E+00 5.749E-01 1.350E-07 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09
TA 1.113E+00 2.587E-01 1.492E-01 8.605E-02 4.963E-02 7.442E-06 5.968E-09 5.845E-09 5.845&-09 5.845E-09 5.845E-09
v 2.4853+02 2.302E+00 1.004E+00 4.405E-01 1.947E-01 4.939E-06 1.366E-10 1.154E-19 9.747E-29 8.1572-38 0.000E+00

RE 1.023E+01 9.310E-02 3.740E-02 1.502E-02 6.035E-03 3.7168-09 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10
PB 2.357E-03 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653B-10 8.653E-10
SUNTOT 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.6731+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
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Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 67 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SC 50 4.953E-06 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.0001+00
TI 51 1.151E-03 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 52 1.446E+00 0.0O0E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
V 53 2.6353-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00
V 54 9.5398-06 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 0.000E+00 0.000E+00
CR 51 8.813E-02 8.976E-03 9.142E-04 9.3113-05 9.484E-06 1.271E-21 1.843E-41 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CR 55 4.293E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.00OE+00 0.OOOE+00 0.000E+00
MN 54 2.182E-02 1.762E-02 1.455E-02 1.188E-02 9.705E-03 3.798E-04 6.613E-06 2.004E-09 6.075E-13 1.841E-16 1.298E-20
1M1 56 3.413E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0OOE+00
1 57 4.256E-04 0.000+00 0.000E+00 0.0001+00 0.0O0+00 0.0001+00 0.00OE+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
MN 58 4.811E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0001+00
FE 55 1.674E-03 1.566E-03 1.465E-03 1.371E-03 1.282E-03 4.414E-04 1.164E-04 8.094E-06 5.628E-07 3.913E-08 1.684E-09
FE 59 4.601E-02 1.127E-02 2.762E-03 6.766E-04 1.658E-04 2.793E-14 1.695E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 58 2.855E-01 1.167E-01 4.774E-02 1.952E-02 7.981E-03 4.875E-09 0.325E-17 2.4263-32 0.00OE+00 0.000E+00 0.000E+00
CO 60 1.22SE-01 1.189E-01 1.150E-01 1.113E-01 1.077E-01 6.364E-02 3.297E-02 8.848E-03 2.375E-03 6.373E-04 1.3503-04
CO 60M 4.436E-02 0.000E+00 0.000E+00 0.OO0E+00 0.000E+00 0.000E+00 0.0003+00 0.O00E+00 0.0009+00 0.000E+00 0.000E+00
CO 61 5.271E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 62 1.003E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 59 2.916E-07 2.916E-07 2.916E-07 2.916E-07 2.916E-07 2.916E-07 2.916E-07 2.916E-07 2.915E-07 2.915Z-07 2.915E-07
NI 63 9.327E-05 9.310E-05 9.292E-05 9.2751-05 9.257E-05 8.982E-05 8.650E-05 8.022E-05 7.440E-05 6.900E-05 6.313E-05
NI 65 6.570E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 64 2.181E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 66 1.734E+00 2.733E-19 2.273E-31 0.000E+00 0.000E+00 0.00OE+00 0.000+00 0.000+00 0.00O3+00 0.0003+00 0.0003+00
CU 67 3.892E-07 0.430E-18 1.826E-26 3.991E-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EN 65 2.979E-05 2.298E-05 1.773E-05 1.368E-05 1.055E-05 1,659E-07 9.234E-10 2.862E-14 8.872E-19 2.750E-23 1.316E-28

OUTPUT UNIT - 6 PAGE 30
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 NTU FUEL 8 6 PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.000001+00 MED, FLUX- 1.00E+00 N/CMN2-SEC

9 SUNMARY TABLE: THERMAL POWER, WATTS
ACTIVATION PRODUCTS FROM 1 NTU FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SR 89 2.099E-02 5.9946-03 1.711E-03 4.887E-04 1.395E-04 2.724E-13 3.536E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 90 3.293E-09 3.273E-09 3.254E-09 3.234E-09 3.215E-09 2.923E-09 2.595E-09 2.046E-09 1.612E-09 1.2711-09 9.596E-10
SR 91 1.338E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
SR 93 8.740E-05 0.000E+00 0.000E+00 0.0008+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 89M 8.312E-07 3.234E-15 1.258E-23 4.897E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 90 1.764E+00 1.572E-08 1.554E-08 1.545E-08 1.536E-08 1.396E-08 1.2408-08 9.771E-09 7.701E-09 6.070E-09 4.584E-09
Y 91 5.219E-02 1.770C-02 5.999E-03 2.033E-03 6.893E-04 2.095E-11 6.411E-21 1.360E-39 0.000E+00 0.000E+00 0.000E+00
Y 92 1.892E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 68 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

Y 93 4.315E-05 0 000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.O00E+00
Y 94 1.990E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 .O000E+00 0.000E+00 0.000E+00 0.000E+00
y 96 1.761E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00
6R 89 1.146E-06 4.459E-15 1.735E-23 6.752E-32 4.190E-40 0.00OE+00 0.0O0E+00 0.000E+00 0.000+O0 0-.00OE+00 0.000E+00
ZR 93 2.667E-07 2.667E-01 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07

ZR 95 1.785E+01 6.639E+00 2.469E+00 9.180E-01 3.414E-01 4.563E-08 1.166E-16 7.621E-34 0.000E+00 0.000E+00 0.0006+00
66 97 5.775E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 92 2.663E-04 5.254E-07 1.0356-09 2.037E-12 4.014E-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
NB 93M 3.200E-09 8.0519-09 1.284E-08 1.757E-08 2.224E-08 8.938E-08 1.562E-07 2.481E-07 3.0336-07 3.364E-07 3.590E-07
NB 94 2.487E-10 2.487E-10 2.487E-10 2.487E-10 2.487E-10 2.4866-10 2.486E-10 2.485E-10 2.484E-10 2.483E-10 2.482E-10
NB 95 1.128Z+01 9.617E+00 4.472E+00 1.811E+00 6.979E-01 9.594E-08 2.452E-16 1.602E-33 0.000E+00 0.000E+00 0.000E+00
NB 95M 3.496Z-02 1.351E-02 5.024E-03 1.860E-03 6.947E-04 9.286E-11 2.374E-19 1.551E-36 0.000E+00 0.000E+00 0.000E+00
NB 96 2.565E-02 0.0006+00 0.00E+00 0.0006+00 0.0000E+0 0.000600 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 97 7.377E+01 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
NB 97M 4.619Z+01 0.000E+00 0.000E+00 0.000E+0 0.000E+00 0.000S+00 0;0006+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00
NB 98 7.904E-07 0.000E+00 0.000E00 0.0006+00 0.000E+00 0.000Z+00 0.000O+00 0.0006+00 0.000E+00 0.000E+00 O.000E+00
MO 93M 1.239E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00
NO 93 1.413E-09 1.413E-09 1.413E-09 1.413E-09 1.412E-09 1.411E-09 1.410E-09 1.407E-09 1.404E-09 1.402E-09 1.398E-09
No 99 1.989E-02 2.010E-12 2.030E-22 2.051E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0101 1.762E-02 0.000E+00 O.000E+00 0.00OE+00 0.000E+00 0.000E+00 0,000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
TC 99 3.360E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.4966-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10

TC100 7.961E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00O0+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
TC1O1 7.403E-03 0.000E+00 0.000E+00 0.0006+00 0.000E+00 O.O00E+00 0.000OE+00 0.006+00 0.000E00 0.000E+00 0.000E+00
AG108 3.070E-07 1.429E-12 1.427E-12 1.425E-12 1.423E-12 1.392E-12 1.355E-12 1.283E-12 1.215E-12 1.150E-12 1.078E-12

AG108M 4.182E-11 4.176E-11 4.171E-11 4.165E-11 4.159E-11 4.070E-11 3.960E-11 3.750E-11 3.5516-11 3.362E-11 3.152E-11
AG109H 1.172E-06 1.022E-06 8.920E-07 7.782E-07 6.790E-07 7.656E-08 5.003E-09 2.136E-11 9.1226-14 3.893E-16 6.232E-19
AG110 6.568E-07 3.457E-11 2.683E-11 2.083E-11 1.617E-11 2.809E-13 1.773E-15 7.055E-20 2.008E24 1.118E-28 7.1596-34
AG11OM 7.7826-09 6.041E-09 4.68SE-09 3.640E-09 2.825E-09 4.909E-11 3.098E-13 1.233E-17 4.908E-22 1.953E-26 1.255E-31
CD107 6.1806-06 0.0006+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.00OE+00 0.0006+00 0.000E+00 0.000E+00
CD109 2.641E-07 2.3046-07 2.0106-07 1.7546-07 1.5306-07 1.726E-08 1.1286-09 4.815E-12 2.055E-14 8.773E-17 1.405E-19
CDIINM 3.6026-05 0.0006+00 0.0006+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E00 0.000E+00 0.000E+00
CD115 6.048E-03 2.781E-15 1.279E-27 5.216E-40 0.000E+00 0.000E+00 0.0006+00 0.000E00 0.000E+00 0.000E+00 0.0006+00
CD115M 4.432E-04 1.072E-04 2.593E-05 6.272E-06 1.517E-06 2.084V-16 9.796E-29 0.000E+00 0.0006+00 0.00OE+00 0.000E00
CD117 4.4526-04 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117M 1.760E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD119 1.571E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
CD121 7.224E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+0 0.O00E+00 0.0006+00 0.000E+00 0.000E+00
IN113M 2.050E-01 1.193E-01 6.827E-02 3.939E-02 2.273E-02 3.433E-06 5.748E-11 1.611E-20 4.517E-30 0.000E+00 0.000E+00
IN114 9.660E-03 6.1266-04 1.7062-04 4.752E-05 1.323E-05 1.735E-14 1.368E-25 0.000E+00 O.000E+00 0.000E+0O 0.000E+00
IN114M 6.847E-04 1.907E-04 5.312E-05 1.479E-05 4.120E-06 5.401E-15 4.2606-26 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
I116 5.936E-04 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN116M 1.978E-04 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN117 3.936E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 69 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

OUTPUT UNIT - 6 PAGE 31
ORIGSH2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

* ACTIVATION PRODUCTS FROM 1 NTU FUEL 1 6% PO-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BDUNUP- 1.00000E+00 ND, FLUX- 1.00E+00 W/C2M"2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
ACTIVATION PRODUCTS FROM 1 XTU FUEL 0 6% 90-240

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
IN117M 2.208E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN118 2.284Z-04 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN119 1.072E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.O00E+00 0.000E+00 0.000E+00
IN119H 1.211-06 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
IN121 4.3056-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.OOOE+00 0.000E+00 0.00OE+00 0.OOOE+00
S113 1.465E-02 8.454E-03 4.878E-03 2.815E-03 1.624E-03 2.453E-07 4.107E-12 1.151E-21 3.228E-31 9.059E-41 0.000E+00
51113m 4.1081-02 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000X+00 0.OOOE+00 0.OOOE+00 0.000E+00
5117 1.780E+00 1.940E-02 2.113E-04 2.303E-06 2.509E-08 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.006E+00 0.000E+00
SY119M 8.325E-02 6.430E-02 4.966E-02 3.836E-02 2.962E-02 4.750E-04 2.710E-06 8.824E-11 2.873E-15 9.352Z-20 4.7401-25
5121 6.525E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00
SN121M 2.441E-05 2.433E-05 2.424E-05 2.416E-05 2.406E-05 2.278E-05 2.125E-05 1.850E-05 1.610E-05 1.4021-05 1.190E-05
5123 7.049E-02 4.319E-02 2.646E-02 1.621E-02 9.929E-03 3.9086-06 2.167E-10 6.6606-19 2.047E-27 6.291E-36 0.000E+00
SN123M 7.768E-04 0.OOOE+00 +E00 0.OE+0 0.000E+00 0.000E+O0 O.OOE+00 0.OOOE+00 0.00E+00 0.000E+00 0.000E+00
S1125 1.299E+00 1.821E-03 2.561E-06 3.597E-09 5.074E-12 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
SN125M 1.063E+00 0.0001+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000+00
S1122 2.665E-02 1.762E-12 1.164E-22 7.697E-33 O.OOOE+00 0.0006+00 0.000E+00 0.000E+00 0.OOOE+00 0.O00E+00 0.0001+00
58122m 3.733E-05 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
SB124 3.279E-04 1.146E-04 4.004E-05 1.399E-05 4.889E-06 2.416E-13 1.780E-22 8.075E-41 0.00OE+00 OOOE+OO0 0.000E+00
5124M 5.503E-07 0.000E+00 0.0006+00 0.000E+00 0.00E+00 O.00E+00 0.OOOE+00 0.000+OO 0.OOOE+00 0.00OE+00 0.000E+00
SB125 6.966E-02 7.096E-02 6.6679-02 6.263E-02 5.883E-02 2.162E-02 6.187E-03 5.066E-04 4.148E-05 3.396E-06 1.773E-07
SB126 5.141E-03 3.116E-05 1.888E-07 1.144E-09 6.933Z-12 0.00E+00 0.000E+00 0.00E+00 0.0O0E+00 0.000+OO 0.0006+00
SB126H 4.420E-04 0.OOOE+O 0.000E+00 0.OOE+00 0.000+00 E0.000+00 0.000E+00 OO .00E+00 0.000E+00 0.000E+00
TE123H 7.000E-07 4.125E-07 2.431E-07 1.432E-07 9.4406-08 1.784E-11 4.547E-16 2.953E-25 1.9186-34 0.0001+00 0.0006+00
TZ125H 1.954E-03 3.623E-03 4.0276-03 3.992E-03 3,820E-03 1.418E-03 4.058E-04 3.323E-05 2.721E-06 2.2281-07 1.1631-08
TE127 1.231E-07 1.106E-09 6.189E-10 3.463E-10 1.9386-10 1.789E-14 1.619E-19 1.325E-29 1.269E-39 0.0006+00 0.Q00E+00
LW176K 1.2586-03 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.00E+00 0.0001+00
LU177 6.430Z-06 9.715E-10 3.035E-10 2.017E-10 1.3416-10 1.950E-13 5.522E-17 4.451E-24 3.58E-31 2.893E-38 0.0006+00
LU177M 2.228E-08 1.481E-08 9.846E-09 6.545E-09 4.3511-09 6.311E-12 1.792E-15 1.444E-22 1.164E-29 9.384E-37 0.0002+00
HF175 2.2671-02 9.1786-03 3.716E-03 1.505E-03 6.091E-04 3.175E-10 4.448E-18 8.726E-34 0.000E+00 0.000E+00 0.0006+00
HFi76M 1.350E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
RF179H 5.271E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
HF180M 3.475E-02 0.000E+00 0.0006+00 0.000E+0 0.000E+00 0.0001+00 0.000E+00 0.0006+00 0.000E+00 0.0006+00 0.000E+00
HF181 5.735E-01 1.289E-01 2.896E-02 6.509E-03 1.462E-03 6.184E-14 6.669E-27 0.000E+00 0.0006+00 0.000E+00 0.000E+00
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Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

HF182 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11
TA182 3.994E-03 2.303E-03 1.328E-03 7.661E-04 4.419E-04 6.626E-08 5.314E-11 5.204E-11 5.204E-11 5.204E-11 5.204E-11
TA182M 4.010E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TA183 4.203E-03 1.713E-08 6.982E-14 2.846E-19 1.160E-24 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.00 00
W181 4.631E-05 2.747E-05 1.6292-05 9.665E-06 5.733E-06 1.346E-09 3.912E-14 3.304E-23 2.790E-32 2.335E-41 0.000E+00
W183M 1.022E-03 0.000E+00 0.OOOE+00 0.000E+00 0.0003+00 0.00OE+00 0.000E+00 O.000E+00 0.003E+00 0.000E+00 0.00E+00
W185 3.697E-03 1.592E-03 6.852E-04 2.950E-04 1.270E-04 I.768E-10 8.457E-18 1.934E-32 0.000E+00 0.000E+00 0.OO0E+00
W185M 1.099E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.0001+00 O.DOOE+00 0.000&+00
W187 1.100E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0003+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
M188 1.372E-04 5.511E-05 2.214E-05 8.894E-06 3.573E-06 1.643E-12 1.967E-20 2.820E-36 0.000E+00 0.000E+00 0.000E+00
RE186 5.479E-04 2.887E-11 1.521E-18 8.012E-26 4.221E-33 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE187 1.424E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11
RE189 2.558E-02 4.619E-04 1.856E-04 7.454E-05 2.994E-05 1.377E-11 1.649E-19 2.364E-35 0.000E+00 0.000E+00 0.000E+00
RE188M 4.914E-03 0.000E+00 0.0O0E+00 0.OOE+00 0.00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE189 8.758E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PB205 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14
PB209 2.710E-06 0.000E+00 0.O00E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.0003+0O 0.000E+00
SUNTOT 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04

TOTAL 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.4703-04
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ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31r32

* ACTIVATION PRODUCTS FROM 1 MTU FUEL 8 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
ACTIVATION PRODUCTS FROM I STU FUEL @ 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 5.025E-06 4.955E-06 4.886E-06 4.818E-06 4.751E-06 3.7953-06 2.867E-06 1.6353-06 9.329E-07 5.322E-07 2.744E-07

HE 1.119E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LI 8.246E-04 0.000E+00 0.0+00 0.00OE+00 0.O00E+00 0.003+0 0.000+00 0.00.3+00 0.0003+00 0.0003+00 0.0003+00
BE 1.170E-01 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10

B 2.601E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
C 3.643E-05 3.581E-05 3.581E-05 3.581E-05 3.581E-05 3.579E-05 3.577E-05 3.573E-05 3.568E-05 3.564E-05 3.559E-05
N 5.749E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.OO0E+00 0.000E+00
F 1.299E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.0003+00

NE 4.878E-03 0.000E+00 0.0 .+00 0.0 ,+00 0 04 .000 0.00+00 0.0003+00 0.0003400 0.000E00 0.O00E+00 0.000E+00
NA 9.706E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 7.711E-01 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
AL 3.485E+01 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0..00300 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
SI 1.635E-02 1.834E-13 1.833E-13 1.833E-13 1.832E-13 1.824E-13 1.815E-13 1.795E-13 1.776E-13 1.758E-13 1.736E-13
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

P 9.329E-07 1.116E-08 1.350E-10 3.089E-12 1.511E-12 1.486E-12 1.478E-12 1.462Z-12 1.447E-12 1.4311-12 1.413E-12
CA 8.494E-08 5.760E-08 3.906E-08 2.649E-08 1.796E-0 3.582E-11 1.516E-14 2.714E-21 4.860E-28 8.702E-35 1.029E-42
SC 8.811E-04 2.249E-04 1.0571-04 4.966E-05 2.333E-05 1.3171-10 3.621E-17 2.739E-30 0.000E+00 0.000E+00 0.000E+00
TI 1.151E-03 0.000V+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0 0.000E+00 0.000E+00
V 1.446E+00 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17

CR 1.311E-01 8.976E-03 9.142E-04 9.311E-05 9.484E-06 1.271E-21 1.843E-41 0.OOOE+00 0.000E+00 0.000E+00 0.0O0E+00
HN 3.415E+01 1.782E-02 1.455E-02 1,1882-02 9.705E-03 3.798E-04 6.613E-06 2.004E-09 6.075E-13 1.841E-16 1.298E-20
FE 4.769E-02 1.284E-02 4.2271-03 2.047E-03 1.448E-03 4.414E-04 1.164E-04 8.0941-06 5.628E-07 3.913E-08 1.684E-09
CO 4.543E-01 2.356E-01 1.628E-01 1.308E-01 1.157E-01 6.364E-02 3.297E-02 8.848E-03 2.375E-03 6.373E-04 1.350-04
NI 6.579E-02 9.339E-05 9.321E-05 9.304E-05 9.286E-05 9.012E-05 8.679E-05 8.052-05 7.469E-05 6.929E-05 6.342E-05
CU 3.915E+00 8.703E-18 1.828E-28 3.991E-39 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0,000E+00 0.000E+00 0.000E+00
IN 2.979E-05 2.298E-05 1.773E-05 1.368E-05 1.055E-05 1.659E-07 9.234E-10 2.862E-14 8.872E-19 2.750E-23 1.316E-28
SR 3.4461-02 5.9941-03 1.711E-03 4.8879-04 1.395E-04 2.924E-09 2.595E-09 2.0461-09 1.612E-09 1.2711-09 9.596E-10

y 2.025E+00 1.770E-02 5.999E-03 2.033E-03 6.893E-04 1.398E-08 1.240E-08 9.771E-09 7.701E-09 6.0701-09 4.584E-09
1R 7.561E+01 6.6391+00 2.469E+00 9.180E-01 3.414E-01 3.123E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07
nB 1.313E+02 9.630E+00 4.477E+00 1.813E+00 6,986E-01 1.857E-07 1.564E-07 2.483E-07 3.035Z-07 3.367E-07 3.5929-07
No 3.7641-02 1.415Z-09 1.413E-09 1.413E-09 1.412E-09 1.411E-09 1.410E-09 1.407E-09 1.404E-09 1.402E-09 1.398E-09
TC 7.483E-03 3.4961-10 3.496E-10 3.496E-10 3.4961-10 3.496E-10 3,496E-10 3.4961-10 3.496E-10 3.4961-10 3.496E-10
AG 2.143E-06 1.0281-06 8.967E-07 7.819E-07 6.819E-07 7.666E-08 5.0441-09 6.014E-11 3.681E-11 3.4771-11 3.260E-11
CD 6.999E-03 1.074E-04 2.613E-05 6.448E-06 1.670E-06 1.726E-08 1.128E-09 4.8159-12 2.055E-14 8.773E-17 1.405E-19
IN 2.171E-01 1.191E-01 6.849E-02 3.945E-02 2.275E-02 3.433E-06 5.748E-11 1.029E-19 8.676E-20 8.676E-20 8.676E-20
SN 5.005E+00 1.372E-01 8.123E-02 5.741E-02 4.120E-02 5.019E-04 2.396E-05 1.850E-05 1.6101-05 1.402E-05 1.190E-05
SB 1.023E-01 7.111E-02 6.671E-02 6.264E-02 5.883E-02 2.162E-02 6.187E-03 5.0668-04 4.1481-05 3.396E-06 1.773E-07
Ts 1.955E-03 3.6245-03 4.027E-03 3.992Z-03 3.820E-03 1.418E-03 4.058E-04 3.3231-05 2.721E-06 2.228E-07 1.163E-08
LU 1.264E-03 1.578E-08 1.015E-08 6.747E-09 4.485E-09 6.506E-12 1.847E-15 1.489E-22 1.200E-29 9.674E-37 0.000c+00
NR 6.037E+00 1.380E-01 3.267E-02 8.012E-03 2.072E-03 3.349E-10 1.732E-11 1.7321-11 1.732E-11 1.732E-11 1.732E-11
TA 8.200E-03 2.303E-03 1.328E-03 7.6611-04 4.419E-04 6.626E-08 5.3141-11 5.204E-11 5.204E-11 5.204Z-11 5.204V-11
N 1.105E+00 1.674E-03 7.236E-04 3.135E-04 1.363E-04 1.524E-09 3.912E-14 3.3041-23 2.790E-32 2.335E-41 0.000E+00

RE 3.105E-02 4.619E-04 1.856E-04 7.454E-05 2.994E-05 2.821E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.4441-11
PB 2.710E-06 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.5159-14 2.515E-14 2.515E-14 2.515Z-14 2.5151-14
SUNTOT 2.996E+02 1.704E+01 7.392Z+00 3.051E+00 1.297E+00 8.8131-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.4701-04

TOTAL 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04

CUNULATIVE TABLE TOTALS

AP+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.5471-03 7.611E-04 2.470E-04
ACT+FP 0.000E00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.9831-02 9.533E-03 2.5471-03 7.611E-04 2.470Z-04
SUMTOT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Job No. 14655

Date 01/10/2011

Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL @ 6% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURNOP- 1.00000E+00 MWD, FLUX- 1.OOE+00 N/CM-2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
ACTIVATION PRODUCTS FROM 1 MTU FUEL @ 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

SUNTOT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

TOTAL 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0OOE+00 0.000E+00 0.000E+00

CUMULATIVE TABLE TOTALS

AP+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
ACT+FP 0.0006+00 0.OOOE+00 0.000E+O0 0.000E+00 0.000E+00 0.000E+00 0.OOOE+O0 0.000E+00 0.000E+00 0.OOE+00 0.000E+00
AP+ACT+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

SUNTOT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000+00 0.000E+00 0.000E+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
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ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL # 6% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
ACTIVATION PRODUCTS FROM 1 MTU FUEL @ 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 y 51.8 Y
SUNTOT 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOQE+00 0.000E+00 0.00E+00

TOTAL 0.000E+00 0.0 .+00 0.0006+00 0.0006+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00

CUMULATIVE TABLE TOTALS

AP+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.00OE+00 0.OOOE+00 0.000E+00 0.0006+00 0.0006+00 0.000E+00 0.000E+00
AP+ACT+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.6736+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
SUMTOT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.OOOE+00
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OUTPUT UNIT - 6 PAGE 35
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

* ACTIVATION PRODUCTS FROM 1 MTU FUEL 9 6% PU-240
ACTINIDES+DAUGHTSRS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 M4D, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE; THERMAL POWER, WATTS
ACTIVATION PRODUCTS FROM 1 #TU FUEL 6 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SUNTOT 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00

TOTAL 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CUMULATIVE TABLE TOTALS

AP+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.5331-03 2.547E-03 7.611E-04 2.4701-04
SUMTOT 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.0001+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00
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ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL 1 6% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 3, BURNUP- 1.00000E+00 WD, FLUX- 1.00E+00 K/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
ACTIVATION PRODUCTS FROM 1 MTU FUEL 6 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SUNTOT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000t+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00

CUMULATIVE TABLE TOTALS

AP+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.5691+04 7.569E+04 7.569E+04 7.569E+04
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E00 0.000E+00
AP+ACT+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.5691+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
SUMTOT 0.000E00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 . .00E+ +00 0.000+00 O0.000E+00 0.000E+00 0.000E+00 0.000E+00
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TOTAL O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 U.OOOE+00 0.000E+00
OUTPUT UNIT - 6 PAGE 37

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 MTU FUEL 8 6% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM"2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
ACTIVATION PRODUCTS FROM I NTU FUEL 6 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SUKTOT 0.000E+00 0.000E+00 0.000E+00 0.0001+00 O.+00 O. .00E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 0.000E+00

TOTAL 0.OOOE+00 0.000E+00 0.000E+00 D.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CUMULATIVE TABLE TOTALS

AP+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01

ACT+FP 0.OOOE+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+0O 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00
AP+ACT+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
SUNTOT 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00

TOTAL 0.OOOE+00 0.OOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 38

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

* ACTIVATION PRODUCTS FROM 1 MTU FUEL 4 6% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CNM2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
ACTIVATION PRODUCTS FROM 1 MTU FUEL 0 6% PU-240

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SUNTOT 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00

CUMULATIVE TABLE TOTALS

AP+FP 2.996E+02 1.704E+01 7.3921+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04

ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000+00 0.0001+00 0.0001+00 0.000+00 0.00E+00

AP+ACT+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04
OUTPUT UNIT - 6 PAGE 39
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ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
ACTIVATION PRODUCTS FROM 1 NTU FUEL # 6% PU-240

(ALPHA,N) NEUTRON SOURCE, NEUTRONS/SEC
BASIS- ACTIVATION PRODUCTS FROM 1 NTU FUEL 8 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 Y

TOTALS
TABLE 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ACTUAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+OO 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 40
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

ACTIVATION PRODUCTS FROM 1 NTU FUEL B 6% PU-240
SPONTANEOUS FISSION NEUTRON SOURCE, NEUTRONS/SEC

BASIS- ACTIVATION PRODUCTS FROM 1 WTU FUEL 9 6% PU-240
0.00 y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.6 Y

TOTALS
TABLE 0.OOOE+00 .005O+00 0.0005+00 0.0E+00 0.OOOE+00 O.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
ACTUAL 0.000E+00 0.000E+00 0.O00E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+00

OVERALL
TOTALS
TABLE
ACTUAL

0.000E+00 0.000E+00 0.0005+00 0.00OE+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.0008+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOE+00 0.O00E+00 0.000E+00 0.OOOE+00 0.000E+00

OUTPUT UNIT - 6 PAGE 41
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

PHOTON SPECTRUN FOR ACTIVATION PRODUCTS

EEAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02

ACTIVATION PRODUCTS FROM 1 NTU FUEL B 6% PU-240
POWER- 1.00 NW, BURNUP- 1. MUD, FLUX- 1.00E+00 N/CNH-2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- ACTIVATION PRODUCTS FROM 1 NTU FUEL 6 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y
5.865E+13 1.384E+12 5.722E+11 2.962E+11 1.805E+11 1.172E+10 3.021E+09 3.332E+06 7.114E+07 3.825E+07 3.202E+07
3.741E+13 4.208E+12 2.875E+12 2.151E+12 1.654E+12 1.855E+11 4.892E+10 4.011E+09 3.328E+08 2.948E+07 3.186s+06
5.374E+12 1.704E+11 1.460E+11 1.311E+11 1.207E+11 4.363E+10 1.250E+10 1.030E+09 8.655E+07 8.0805+06 1.088E+06
1.203E+13 4.176E+11 1.072E+11 3.101E+10 1.091E+10 2.129E+08 7.090E+07 1.299E+07 3.264E+06 1.125E+06 5.482E+05
5.687E+12 1.928E+10 7.857E+09 3.388E+09 1.586E+09 8.242E+07 2.993E+07 5.190E+06 1.203E+06 3.487E+05 1.212E+05
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1.250E-01 6.907E+12 5.934E+11 1.378E+11 3.415E+10 1.025E+10 1.002E+09 2.891E+08 2.472E+07 2.310E+06 2.691E+05 3.595E+04
2.250E-01 3.598E+13 4.439E+11 1.167E+11 7.512E+10 5.653E+10 1.535E+10 4.394E+09 3.602E+08 2.959E+07 2.450E+06 1.343E+05

3.750E-01 2.025E+13 5.716E+11 3.295E+11 2.761E+11 2.532E+11 9.236E+10 2.643E+10 2.165E+09 1.776E+08 1.462E+07 7.805E+05

5.750E-01 5.170E+14 1.359E+12 6.195t+11 4.154E+11 3.450E+11 1.1871+11 3.396E+10 2.781E+09 2.277E+08 1.865E+07 9.735E+05

8.500E-01 6.232E+14 1.098E+14 4.713E+13 1.861E+13 7.133E+12 2.784E+09 5.411E+07 1.587E+06 4.234E+05 1.149E+05 2.575E+04

1.250E+00 3.540E+13 5.847E+11 5.593E+11 5.383E+11 5.192E+11 3.053Z+11 1.582&+11 4.245E+10 1.139E+10 3.058E+09 6.4771+08

1.750E+00 1.047E+14 3.758E+09 1.517E+09 6.172E+08 2.513E+08 1.663E+02 2.815E+00 2.152E+00 1.696E+00 1.337E+00 1.010E+00

2.250E+00 1.157E+13 2.371E+08 9.386E+06 4.9831+06 3.491E+06 1.618E+06 8.384E+05 2.250E+05 6.039E+04 1.621E+04 3.433E+03

2.750E+00 2.864E+12 2.218E+04 1.353E+04 1.032E+04 9.022E+03 5.008E+03 2.594E+03 6.962E+02 1.869E+02 5.015E+01 1.062E+01

3.500E+00 1.378E+11 8.2501-15 8.250E-15 8.250E-15 8.250E-15 8.250E-15 8.250E-15 8.250E-15 8.250E-15 8.250E-15 8.250E-15
5.000E+00 1,890E+07 2.456E-15 2.456E-15 2.456E-15 2.4561E-15 2.456E-15 2.456E-15 2.4562-15 2.456E-15 2.456E-15 2.456E-15

7.000E+00 4.348E+06 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16

9.500E+00 2.339E+05 1.00SE-17 1.008E-17 1.008E-17 1.008E-17 1.008E-17 1.008E-17 1.008E-17 1.008E-17 1.008E-17 2.008E-17

TOTAL 1.477E+15 1.195E+14 5.260E+13 2.256E+13 1.029E+13 7.767E+12 2.879E+11 5.318E+10 1.233E+10 3.171E+09 6.866E+08

EV/SEC 1.108E+15 9.536E+13 4.137E+13 1.692E+13 7.069E+12 4.969E+11 2.300E+11 5.571E+10 1.446E+10 3.841E+09 8.110E+08

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS- ACTIVATION PRODUCTS FROM 1 MTU FUEL 8 6% PU-240

EEAN
0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y

1.000E-02 5.865E+05 1.384E+04 5.7221+03 2.962E+03 1.805E+03 1.172E+02 3.021E+01 3.3321+00 7.114E-01 3.825E-01 3.202E-01
2.500E-02 9.351E+05 1.052E+05 7.187E+04 5.376E+04 4.135E+04 4.637E+03 1.223E+03 1.003E+02 8.3191+00 7.370E-01 7.965E-02

3.750E-02 2.015E+05 6.388E+03 5.474E+03 4.916E+03 4.525E+03 1.636E+03 4.687E+02 3.863E+01 3.245E+00 3.030E-01 4.081E-02

5.7501-02 6.916E+05 2.401E+04 6.163E+03 1.783E+03 6.274E+02 1.224E+01 4.077E+00 7.471E-01 1.877E-01 6.470E-02 3.152E-02

8.500E-02 4.834E+05 1.639E+03 6.678E+02 2.880E+02 1.3481+02 7.006E+00 2.544E+00 4.412E-01 1.022E-01 2.964E-02 1.030E-02

1.250Z-01 8.634E+05 7.418E+04 1.722Z+04 4.269E+03 1.281E+03 1.252E+02 3.614E+01 3.090Z+00 2.888E-01 3.3631-02 4.493E-03

2.250E-01 8.097E+06 9.988E+04 2.625E+04 1.690E+04 1.272E+04 3.455E+03 9.886E+02 8.104E+01 6.658E+00 5.513E-01 3.023E-02

3.750E-01 7.593E+06 2.144E+05 1.236E+05 1.035E+05 9.493E+04 3.463E+04 9.912E+03 8.120E+02 6.659E+01 5.481E+00 2.927E-01

5.7509-01 2.973E+08 7.815E+05 3.562E+05 2.389E+05 1.9641+05 6.825E+04 1.953E+04 1.599E+03 1.309V+02 1.072E+01 5.598E-01

8.500E-01 5.297E+08 9.330E+07 4.006E+07 1.582E+07 6.063E+06 2.366E+03 4.599E+01 1.349E+00 3,.599E-01 9.770&-02 2.189E-02

1.250E+00 4.425E+07 7.309E+05 6.991E+05 6.729E+05 6.491E+05 3.817E+05 1.977E+05 5.307E+04 1.424E+04 3.822Z+03 8.096E+02

1.750E+00 1.832E+08 6.577E+03 2.655E+03 1.0809+03 4.397E+02 2.9112-04 4.927E-06 3.766E-06 2.968O-06 2.340-06 1.767E-06

2.250E+00 2.603E+07 5.334E+02 2.112E+01 1.121E+01 7.856E+00 3.641E+00 1.886E+00 5.063E-01 1.359E-01 3.647E-02 7.724E-03

2.750E+00 7.877E+06 6.101E-02 3.722E-02 2.839E-02 2.481E-02 1.377E-02 7.134E-03 1.915E-03 5.139E-04 1.379E-04 2.921E-05

3.500E+00 4.824E+05 2.888E-20 2.888E-20 2.888E-20 2.888E-20 2.888E-20 2.888E-20 2.888E-20 2.8881-20 2.888E-20 2.888E-20
5.000E+00 9.451E+01 1.228E-20 1.228E-20 1.228E-20 1.228E-20 1.228E-20 1.228E-20 1.228E-20 1.228E-20 1.228E-20 1.228E-20

7.O00E+00 3.044E+01 1.116E-21 1.116E-21 1.116E-21 1.116E-21 1.116E-21 1.116E-21 1.116E-21 1.116E-21 1.116E-21 1.116E-21

9.500E+00 2.223E+00 9.575E-23 9.575E-23 9.575E-23 9.575E-23 9.575E-23 9.575E-23 9.575E-23 9.575E-23 9.575E-23 9.575E-23

TOTAL 1.108E+09 9.536E+07 4.137E+07 1.692E+07 7.069E+06 4.969E+05 2.300E+05 5.5711E+04 1.446E+04 3.841E+03 8.110E+02
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GAN PON 1.777E+02 1.529E+01 6.632E+00 2.712E+00 1.133E+00 7.966E-02 3.686E-02 8.930E-03 2.318E-03 6.157E-04 1.300E-04
OUTPUT UNIT - 6 PAGE 42

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

PRINCIPAL PHOTON SOURCES IN GROUP 1, PHOTONS/SEC
MEAN ENERGY- 0.010MEV

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 2, PHOTONS/SEC
EAN ENERGY- 0.025MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.00 Y 0.25 y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4, PHOTONS/SEC
MEAN ENERGY- 0.058MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 5,PHOTONS/SEC
MEAN ENERGY- 0.085MEV

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 Y 5.00 y 10.0 y

PRINCIPAL PHOTON SOURCES IN GROUP 6, PHOTONS/SEC
MEAN ENERGY- 0.125MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y 10.0 y

PRINCIPAL PHOTON SOURCES IN GROUP 7,PHOTONS/SEC
MEAN ENERGY- 0.225MEV

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE
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NUCLIDE
0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 8,PHOTONS/SEC
MEAN ENERGY- 0.375EV

NUCLIDE
0.00 Y 0.25 y 0.50 y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 y

OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575MEV

NUCLIDE
0.00 y 0.25 y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11,PHOTONS/SEC
MEAN ENERGY- 1.250MEV

NUCLIDE

CO 60

NUCLIDE

NUCLIDE

CO 60

40.0 Y 51.8 y

40.0 Y 51.8 y

40.0 Y 51.8 y

40.0 Y 51.8 Y

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 y 30.0 Y 40.0 Y 51.8 Y

5.894E+11 5.703E+11 5.519E+11 5.340E+11 5.168E+11 3.053E+11 1.582E+11 4.245E+10 1.139E+10 3.058E+09 6.477E+08

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.00 y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

PRINCIPAL PHOTON SOURCES IN GROUP 13, PHOTONS/SEC
MEAN ENERGY- 2.250MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y
3.124E+06 3.023E+06 2.925E+06 2.830E+06 2.739E+06 1.618E+06 8.384E+05 2.250E+05 6.039E+04 1.621E+04 3.433E+03

PAGE 43



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

I

Sheet No. 79 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PRINCIPAL PHOTON SOURCES IN GROUP 14,PROTONS/SEC
MEAN ENERGY- 2.750MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

CO 60 9.666E+03 9.353E+03 9.051E+03 0.758E+03 8.475E+03 5.008E+03 2.594E+03 6.962E+02 1.869E+02 5.015E+01 1.062E+01

PRINCIPAL PHOTON SOURCES IN GROUP 15,PHOTONS/SEC
NEAN ENERGY- 3.500MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

PRINCIPAL PHOTON SOURCES IN GROUP 16, PHOTONS/SEC
MEAN ENERGY- 5.000MEV

NUCLIDE
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y

PS204 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15 2.456E-15
OUTPUT UNIT - 6 PAGE 44

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

PRINCIPAL PHOTON SOURCES IN GROUP 17, PHOTONS/SEC
MEAN ENERGY- 7.000MEV

NUCLIDE
0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

P8204 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16 1.594E-16

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY- 9.500MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

OUTPUT UNIT - 6 PAGE 45
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32

PHOTON SPECTRUM FOR ACTINIDES + DAUGHTERS

ACTIVATION PRODUCTS FROM 1 NTU FUEL 0 6% PU-240
POWER- 1.00 N, BURNUP- 1. MND, FLUX- 1.00E+00 N/CMN2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS= ACTIVATION PRODUCTS FROM 1 NTU FUEL V 6% PU-240
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ENEAN
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

1.000E-02 0.000E+00 0.000E+00 0.000E+00 0.000E.00 0.000E+8+00 0.00000 O.OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.500E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3.750E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5.750E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.500E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 O.OOE+0 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1.250E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.250E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3.750E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00
5.750E-01 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
6.500E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1.250E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1.750E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.250E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.750E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3.500E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
7.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00
9.500E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

MEV/SEC 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

18 GROUP SPECIFIC ENERGY RELEASE RATES, NEV/WATT-SEC
BASIS- ACTIVATION PRODUCTS FRON 1 MTU FUEL # 6% PU-240

EMEAN
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y

1.000E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.500E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3.750E-02 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5.750E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8.500E-02 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00
1.250E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00
2.250E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3.750E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5.750E-01 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8.500E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1.250E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1.750E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2.250E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000K+00 0.000E+00 0.000E+00
2.750E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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3.500E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
7.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
9.500E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.0O0E+00 0.000E+00 0.000E+00 0.0009+00

TOTAL 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GAN PON 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
OUTPUT UNIT - 6 AGE 46

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
OUTPUT UNIT - 6 PAGE 47

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:32
PHOTON SPECTRUM FOR FISSION PRODUCTS

ACTIVATION PRODUCTS FROM 1 NTU FUEL 8 6% PU-240
POlWER- 1.00 MY, BURNUP- 1. MID, FLUX- 1.00E+00 N/CN"'2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- ACTIVATION PRODUCTS FROM 1 MTU FUEL @ 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 y 30.0 Y
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000r+00
0.000E+00 O.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.00O3+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.0J0E+00 0.0003+00 0.0003+00 0.00OE+00 0.000E+00 0.0O0E+00 0.0003+00 0.0003+00 0.000E+00
0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

40.0 Y 51.8 Y
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.0003+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.0009+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000+00 0.000E+00
0.0003+00 0.000E+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00
0.000X+00 0.000E+00
0.0003+00 0.0003+00
0.000E+00 0.000E+00
0.000E+00 0.000E+00

0.000E+00 0.000E+00

0.000E+00 0.000E+00

ENEAN

1.000E-02
2.500E-02
3.750E-02
5.750E-02
8.500E-02
1.250E-01
2.250E-01
3.750E-01
5.750E-01
6.5003-01
1.250E+00
1.750E+00
2.250E+00
2.750E+00
3.500E+00
5. 000E+00
7.000E+00
9.500E+00

TOTAL

MEV/SEC
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Fuel, High Exposure
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Version 2.2 (5-4-2002)
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RSIC CODE PACKAGE NUMBER (CCC-311)

* ORIGEN2 VERSION 2.2 (5-4-2002) UPDATES THE FOLLOWING: *
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CCC-371(A) - MAINFRAMES
CCC-371(E) - ALL PCS WITH WINDONS

* ORIGEN2 RUN DATE: 07/27/10 TIME 06:31:56

OUTPUT UNIT - 6 PAGE 1
ORIGEN2 V2.2 (5-4-2002), Run on 07127/10 at 06:31:56

****************** **************nno****nnn n n n s u a ** ******n e * **
********************** **** **********nnn e a enn n ** * ***a *an* **** *an

*"**n"*n************** ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE*****************************
***************************** **nu *** *n****"*****"**"*********"****"*****************************************
*********************nu e~ a u** *M nu**** n******** * *********" * ********

INTRODUCTION
THIS TEXT IS INTENDED TO BE A BRIEF OUTLINE OF THE ORIGEN2 COMPUTER CODE, WHICH IS A REVISED AND UPDATED VERSION OF THE
ORIGEN DOCUMENTED IN REPORT ORNL-4628 (HAY 1973). INCLUDED HERE ARE A BRIEF DESCRIPTION OF THE FUNCTIONS OF ORIGEN2, A
LISTING OF THE MAJOR DATA SOURCES, A LISTING OF THE PUBLISHED DOCUMENTATION CONCERNING ORIGEN2, AND AN OUTLINE OF THE ORIGEN2
OUTPUT ORGANIZATION. ORIGEN2 IS AVAILABLE FROM THE ORNL RADIATION SHIELDING INFORMATION CENTER (RSIC) AT THE FOLLONING
ADDRESS:

CODES COORDINATOR
RADIATION SHIELDING INFORMATION CENTER
BLDG. 6025
OAK RIDGE NATIONAL LABORATORY
OAK RIDGE, TENNESSEE 37830
PHONE: (615) 574-6176

QUESTIONS CONCERNING ORIGEN2 SHOULD BE ADDRESSED TO RSIC.
DESCRIPTION

ORIGEN2 IS A REVISION AND UPDATE OF THE ORIGEN COMPUTER CODE. SPECIFICALLY, THE INPUT, OUTPUT, CONTROL, AND DATA BASE ASPECTS
OF ORIGEN HAVE BEEN SIGNIFICANTLY REVISED AND UPDATED TO REFLECT CURRENT INFORMATION AND NEEDS. IT SHOULD BE NOTED THAT THE

MATHEMATICAL METHODS USED TO SOLVE THE NUCLIDE BUILDUP, DEPLETION, AND DECAY EQUATIONS ARE ESSENTIALLY UNCHANGED FROM THAT IN
ORIGEN. ORIGEN2 IS A COMPUTER CODE DESIGNED TO CALCULATE THE COMPOSITION AND CHARACTERISTICS Of NUCLEAR MATERIALS AS A
FUNCTION OF DECAY TIME AND THE CHANGES THE MATERIALS UNDERGO DURING VARIOUS FUEL CYCLE OPERATIONS. INPUT AND OUTPUT FEATURES
HAVE BEEN DESIGNED TO FACILITATE FLEXIBILITY IN THE TYPE OF CASES THAT CAN BE CONSIDERED AND IN CONTROLLING THE DETAIL OF THE
OUTPUT. FOR FURTHER INFORMATION, THE USER IS REFERRED TO THE DOCUMENTATION LISTED BELOW.

MAJOR DATA SOURCES
VIRTUALLY ALL ASPECTS OF THE DATA INPUT TO ORIGEN2 HAVE BEEN UPDATED OR REVISED TO REFLECT CURRENT INFORMATION. THE
PRINCIPAL SOURCES OF CROSS SECTION DATA WERE THE ENDF/B-IV, ENDF/B-V, AND LENDL COMPILATIONS. DECAY AND PHOTON INFORMATION
WERE PRIMARILY BASED ON THE EVALUATED NUCLEAR STRUCTURE DATA FILE (ENSDF) AT ORNL AND ENDF/B-IV. DATA CONCERNING REACTOR
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AND FUEL CHARACTERISTICS WERE OBTAINED FROM REFERENCE SAFETY ANALYSIS REPORTS AND, WHERE POSSIBLE, THE COMMERCIAL REACTOR
VENDORS.

DOCUMENTATION
THE FOLLOWING ITEMS CONSTITUTE THE ORIGEN2 DOCUMENTATION PUBLISHED AS OF THE DATE OF THIS CODE PACEAGE:

A.G. CROFF, "ORIGEN2 - A REVISED AND UPDATED VERSION OF THE OAK RIDGE ISOTOPE GENERATION AND DEPLETION CODE", ORNL-5621
(JULY 1980).
A.G. CROFF, 'A USER'S MANUAL FOR THE ORIGEN2 COMPUTER CODE", ORNL/TM-7175 (JULY 1980).
A.G. CROFF, N.A. BJERKE, G.N.MORRISON, AND L.M. PETRIE, "REVISED URANTUM-PLUTONIUM CYCLE PER AND BUR MODELS FOR THE
ORIGEN COMPUTER CODE", ORNL/TK-6051 (SEPTEMBER 1978).
A.G. CROFF AND N.A. BJERXE, "ALTERNATIVE FUEL CYCLE PER MODELS FOR THE ORIGEN COMPUTER CODE", ORNL/TM-7005 (FEB 1980).
A.G. CROFF, R.L. HAESE, AND N.B. GOVE, "UPDATED DECAY AND PHOTON LIBRARIES FOR THE ORIGEN CODE", ORPL/TM-6055 (FEB 1979)
A.G. CROFF, "ORIGEN2: A REVISED AND UPDATED VERSION OF ORIGEN", TRANS. AN. NUCL. SOC., VOL. 34, P. 349-50 (JUNE 1980).

OUTPUT UNIT - 6 PAGE 2
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

***************.**** "*"***** * ******-***""* "* ******.**M*** ****" *

******* ******-********************************e*********** *e************* *

********** ****************** ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE *************
*************** ******************************** **** ** ""*********** *

*****"************************************ "******************" * **** ***

ORGANIZATION OF ORIGEN2 OUTPUT
PAST EXPERIENCE HAS INDICATED THAT MANY USERS ENCOUNTER CONSIDERABLE DIFFICULTY IN FINDING THE DESIRED INFORMATION IN A
ORIGEN2 OUT PUT EHICH IS SOMETIMES RATHER MASSIVE. THIS SECTION IS INTENDED AS A BRIEF OUTLINE OF THE ORGANIZATION OF
ORIGEN2 OUTPUT. FOR DETAILS REFER TO THE USER'S MANUAL (ORNL/TM-1175, SECT. 8.2). THE ORIGEN2 OUTPUT IS EXTREMELY
HIERARCHICAL, AND IS ORGANIZED AS FOLLOWS:

CARD INPUT ECHO
MISCELLANEOUS INPUT DATA (NEUTRON YIELDS, REPROCESSING LOSSES, ELEMENT CHEMICAL TOXICITIES
LISTING OF ORIGEN2 COMMANDS CURRENTLY BEING EXECUTED
LISTING OF ORIGEN2 DATA LIBRARIES (IF SPECIFIED)

DECAY LIBRARY
ACTIVATION PRODUCTS
ACTINIDES
FISSION PRODUCTS

CROSS SECTION/FISSION PRODUCT YIELD LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

PHOTON LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

OUTPUT 1
REACTIVITY AND BURNUP DATA
ACTIVATION PRODUCT TABLES

GRAM TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
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CURIE TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
ETC. (DEPENDING ON THE OUTPUT OPTIONS SPECIFIED, MANY OF THESE TABLES MAY BE OMITTED

ACTINIDE TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

FISSION PRODUCT TABLES
SANE SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

NEUTRON PRODUCTION RATE TABLES: (ALPHA,N) AND SPONTANEOUS FISSION
PHOTON TABLES

ACTIVATION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)
ACTINIDES (SUMMATION AND PRINCIPAL CONTRIBUTORS)
FISSION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)

OUTPUT 2
SAME GENERAL CONTENT AND ORDER AS OUTPUT 1

OUTPUT N
SAME GENERAL CONTENT AND ORDER AS OUTPUT 1

TABLE OF CONTENTS (UNIT 12) FOR THE ABOVE (UNIT 6) OUTPUT
VARIABLE CROSS SECTION INFORMATION OUTPUT (UNIT 16)
DEBUGGING AND OTHER INTERNAL INFORMATION OUTPUT (UNIT 15)

THE SCENARIO LISTED ABOVE CONSTITUTES A TYPICAL ORIGEN2 OUTPUT FOR MANY CASES. ONE POSSIBLE MODIFICATION IS THE USE OF AN
STP COIAND TO EXECUTE AN ADDITIONAL SET OF INSTRUCTIONS AFTER THE FIRST SET HAS BEEN EXECUTED. IF THIS IS DONE, THE OUTPUT
WILL BEGIN WITH "MISCELLANEOUS INPUT DATA" IF NSTP-1, "ORIGEN2COMMANDS CURRENTLY BEING EXECUTED" IF NSTP-2, OR "OUTPUT 1"
FOR KSTP-3, ANOTHER OFTEN-USED OPTION IS TO EMPLOY BOTH THE PRIMARY (UNIT 6) AND ALTERNATE (UNIT 11) OUTPUT UNITS. IF BOTH
ARE ROUTED TO PAPER, THE TABLE OF CONTENTS FOR UNIT 11, WHICH IS ON UNIT 13, WILL IMMEDIATELY FOLLOW THE DEBUGGING AND
INTERNAL INFORMATION (UNIT 15) OUTPUT. THE -OUTPUT N" TABLES FOR UNIT 11 WILL BE PRINTED FOLLOWING THE TABLE OF CONTENTS.

PAGE 3
ORIGEN2 V2.2 (5-4-2002), Run on 07/21/10 at 06:31:56
LISTIN OF INPUT DATA ON UNIT -5

INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 1 -1
5 50 2 -1
5 50 3 -3
5 50 4 TIT 1 MTU 80% MARK IV - 201 MAR IA FUEL @ 121 PU-240
5 50 5 RDA
5 50 6 RDA READ DATA LIBRARIES
5 50 7 RDA
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0 0 0
0 1 2 3 0 0 0 9 3 0 0 0
101 102 103 10

INPUT I MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

1 NTU 80% MAR IV - 20% MARK IA FUEL 8 12% PU-240
-1 1 -1 -1 1 1
-1 1 0 1

DECAY 1 KIU 80% MAR IV - 20% MARK IA FUEL 8 12% PU-240

0.250
0.500
0.750
1.000
5.000
10.00
20.00
30.00
40.00
51.80

1
2
3
4
5
6
7
8
9

10

2
3
4
5
6
7
8
9

10
11

5
5
5
5

5

5
5
5

2
0
0
0
0
0
0
0
0
0

GENERATE OUTPUT

5 1.0E-10 7 1.OE-10
8 8 8 8 7 8 7 8 7 8
0 8 8 8 7 8 7 8 7 8

8 8 87 8 7 8 7 8
1 0.00 Y
2 0.25 Y
3 0.50 Y
4 0.75 Y
5 1.00 Y
6 5.00 Y
7 10.0 Y
8 20.0 Y
9 30.0 Y

10 40.0 Y
11 51.8 Y
11 1 -1 0

9 1.OE-10 23 1.OE-10 27 1.0 -1
8 8 88 8 8 8 8 8 8 88
8 8 888 8 8 888 8 88 8
8 88 88 8 88 88 8 88 8

LIP
LIN
PRO
RDA
RDA
RDA
NAS
INP
NOV
RDA
RDA
RDA
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
RDA
RDA
RM
CUT
OPTL
OPTA
OPTF
RED
NED
RED
NED
NED
NED
NED
NED
NED
RED
NED
OUT
END

PAGE 4
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ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

1 10010 3.840E+00 0 0.00
1 10020 2.169E-03 0 0.00
1 10030 8.780E-05 0 0.00
1 10040 3.377E-17 0 0.00
1 20030 7.853E-07 0 0.00
1 20040 2.3219-02 0 0.00
1 20060 5.279E-11 0 0.00
1 30060 7.976E-04 0 0.00
1 30070 2.914E-02 0 0.00
1 30080 2.286E-14 0 0.00
1 40080 3.005E-16 0 0.00
1 40090 9.997E+00 0 0.00
1 40100 5.211E-05 0 0.00
1 50100 1.146E-02 0 0.00
1 50110 2.400E-01 0 0.00
1 50120 7.341E-16 0 0.00
1 60120 5.633E+02 0 0.00
1 60130 6.851E+00 0 0.00
1 60140 6.812E-02 0 0.00
1 60150 1.241E-16 0 0.00
1 70140 8.047E+01 0 0.00
1 70150 3.194E-01 0 0.00
1 70160 1.372E-15 0 0.00
1 90200 6.423E-13 0 0.00
1 100210 3.175E-05 0 0.00
1 100220 4.770E-05 0 0.00
1 100230 3.081E-11 0 0.00
1 110230 1.468E+00 0 0.00
1 110240 4.013E-06 0 0.00
1 110241 2.980V-13 0 0.00
1 110250 2.542E-11 0 0.00
1 120240 2.0631+01 0 0.00
1 120250 2.721E+00 0 0.00
1 120260 3.115E+00 0 0.00
1 120270 1.132E-07 0 0.00
1 130270 8.054E+02 0 0.00
1 130280 6.60SE-07 0 0.00
1 130290 5.262E-10 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5

5
5
5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
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5 50 8: 1 130300 4.970E-15 0 0.00
5 50 89 1 140200 1.208E+02 0 0.00
5 50 90 1 140290 6.335E+00 0 0.00
5 50 91 1 140300 4.346E+00 0 0.00
5 50 92 1 140310 1.223E-07 0 0.00
5 50 93 1 140320 2.124E-11 0 0.00
5 50 94 1 150310 1.932E-04 0 0.00
5 50 95 1 150320 9.579E-10 0 0.00
5 50 96 1 200450 1.918E-08 0 0.00
5 50 97 1 210460 1.702Z-06 0 0.00
5 50 98 1 210470 1.342E-07 0 0.00
5 50 99 1 210480 7.180E-09 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

119
120
121
122
123
124

CARD IXAGE

1 210490 1.311E-10 0 0.00
1 210500 8.027E-14 0 0.00
1 220460 2.906E-01 0 0.00
1 220470 2.681E-01 0 0.00
1 220480 2.703E+00 0 0.00
1 220490 2.102E-01 0 0.00
1 220500 1.994E-01 0 0.00
1 220510 3.273E-10 0 0.00
1 230500 8.917E-03 0 0.00
1 230510 3.683E+00 0 0.00
1 230520 1.031E-07 0 0.00
1 230530 1.013E-11 0 0.00
1 230540 6.011E-14 0 0.00
1 240500 5.750E+00 0 0.00
1 240510 5.159E-03 0 0.00
1 240520 1.157E+02 0 0.00
1 240530 1.345E+01 0 0.00
1 240540 3.477E+00 0 0.00
1 240550 7.063E-09 0 0.00
1 250540 1.180E-03 0 0.00
1 250550 2.851E+01 0 0.00
1 250560 1.06SE-04 0 0.00
1 250570 3.129E-11 0 0.00
1 250500 6.995E-14 0 0.00
1 260540 2.515E+01 0 0.00

PAGE 5

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
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260550 4.630E-02
260560 4.125E+02
260570 1.026E+01
260580 1.364E+00
260590 1.548E-04
270580 1.913E-03
270590 7.189E-01
270600 1.688E-02
270601 3.992E-07
270610 1.093E-08
270620 2.877E-11
280580 9.436E+01
280590 2.369E-01
280600 3.739E+01
280610 1.683E+00
280620 5.283E+00
280630 3.705E-02
280640 1.455E+00
280650 5.134E-07
280660 5.681E-11
290630 5.381E+01
290640 3.105E-04
290650 2.474E+01
290660 4.622E-07
290670 3.330E-10

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

ORIGEN2 V2.2 (5-4-2002b Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

300640 3.760E-02
300650 5.581E-06
300660 2.254E-02
380870 1.4879-04
380880 1.3699-02
380890 2.743E-04
380900 1.027E-07
380910 4.700E-07
380930 2.182E-11
390890 7.669E-04
390891 1.975E-14
390900 5.966E-04

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NU14BER

150
151
152
153
154
155
156
157
158
159
180
161

PAGE 6

1

1
1
1
1
1
1
I
1
1
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5 50 162 1 390910 8.080E-04 0 0.00
5 50 163 1 390920 1.992E-06 0 0.00
5 50 164 1 390930 1.763E-09 0 0.00
5 50 165 1 390940 1.164E-08 0 0.00
5 50 166 1 390960 9.193E-12 0 0.00
5 50 167 1 400890 3.480O-10 0 0.00
5 50 168 1 400900 3.659E+04 0 0.00
5 50 169 1 400910 8.043E+03 0 0.00
5 50 170 1 400920 1.243E+04 0 0.00
5 50 171 1 400930 2.269E+00 0 0.00
5 50 172 1 400940 1.292E*04 0 0.00
5 50 173 1 400950 2.293E-01 0 0.00
5 50 174 1 400960 2.121E+03 0 0.00
5 50 175 1 400910 5.910E-03 0 0.00
5 50 176 1 410920 2.225E-07 0 0.00
5 50 177 1 410930 2.889E-08 0 0.00
5 50 170 1 410931 3.969E-07 0 0.00
5 50 179 1 410940 3.2243-07 0 0.00
5 50 180 1 410950 1.103Z-01 0 0.00
5 50 181 1 410951 9.126E-05 0 0.00
5 50 182 1 410960 2.052E-06 0 0.00
5 50 183 1 410970 4.202E-04 0 0.00
5 50 184 1 410971 5.515E-06 0 0.00
5 50 185 1 410980 1.591E-15 0 0.00
5 50 186 1 420920 5.204E-01 0 0.00
5 50 197 1 420930 3.4158-05 0 0.00
5 50 18 1 420931 1.835E-09 0 0.00
5 50 189 1 420940 3.341E-01 0 0.00
5 50 190 1 420950 9.452E-01 0 0.00
5 50 191 1 420960 6.236E-01 0 0.00
5 50 192 1 420970 1.798E+00 0 0.00
5 50 193 1 420980 9.049E-01 0 0.00
5 50 194 1 420990 1.320E-05 0 0.00
5 50 195 1 421000 3.668E-01 0 0.00
5 50 196 1 421010 1.235E-08 0 0.00
5 50 197 1 430990 9.984E-05 0 0.00
5 50 198 1 431000 3.258E-12 0 0.00
5 50 199 1 431010 1.199E-08 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD

PAGE 7

CARD IMAGE
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441010 2.091E-04 0 0.00
471080 2.830E-13 0 0.00
471081 1.021E-09 0 0.00
471091 1.804E-12 0 0.00
471100 1.158E-13 0 0.00
471101 1.1$6E-09 0 0.00
481060 3.511E-03 0 0.00
481070 1.951E-09 0 0.00
481080 2.447E-03 0 0.00
481090 1.026E-06 0 0.00
481100 3.474E-02 0 0.00
481110 3.602E-02 0 0.00
481111 4.476E-10 0 0.00
481120 6.906E-02 0 0.00
481130 5.862E-06 0 0.00
481140 1.187v-01 0 0.00
481150 3.810E-06 0 0.00
481151 5.999E-06 0 0.00
481160 2.216E-02 0 0.00
481170 6.118E-09 0 0.00
481171 2.802E-10 0 0.00
481190 8.694E-13 0 0.00
481210 6.101E-15 0 0.00
491130 2.856E-02 0 0.00
491131 8.746E-06 0 0.00
491140 5.536E-09 0 0.00
491141 1.108E-04 0 0.00
491150 1.466E-05 0 0.00
491160 1.498E-11 0 0.00
491161 1.185E-09 0 0.00
491170 2.440E-09 0 0.00
491171 4.31OE-09 0 0.00
491180 1.009E-12 0 0.00
491190 2.164E-11 0 0.00
491191 1.665E-12 0 0.00
491210 1.094E-14 0 0.00
501120 9.994E+00 0 0.00
501130 1.457E-02 0 0.00
501131 1.069E-06 0 0.00
501140 6.844E+00 0 0.00
501150 3.850E+00 0 0.00
501160 1.525E+02 0 0.00

UNIT
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5

5

5
5

UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

NUMBER
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
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501170 8.137E+01 0 0.00
501171 1.291E-02 0 0.00
501100 2.569E+02 0 0.00
501190 9.178E+01 0 0.00
501191 7.194E-02 0 0.00
501200 3.484E+02 0 0.00
501210 5.692E-04 0 0.00
501211 5.111E-04 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

501220 5.028E+01 0 0.00
501230 4.725E-03 0 0.00
501231 5.697E-09 0 0.00
501240 6.216E+01 0 0.00
501250 1.881E-03 0 0.00
501251 1.019E-06 0 0.00
511210 8.652E-02 0 0.00
511220 2.868E-05 0 0.00
511221 2.696E-10 0 0.00
511230 4.513E-03 0 0.00
511240 1.207E-05 0 0.00
511241 1.031E-12 0 0.00
511250 5.286E-02 0 0.00
511260 1.034E-05 0 0.00
511261 1.104E-09 0 0.00
521220 8.802E-04 0 0.00
521231 7.023E-07 0 0.00
521240 1.152E-05 0 0.00
521250 4.983P-03 0 0.00
521251 5.025V-04 0 0.00
521260 8.116E-05 0 0.00
521270 3.134E-10 0 0.00
521271 3.183E-09 0 0.00
711750 2.253E-03 0 0.00
711760 2.164E-05 0 0.00
711761 1.288E-07 0 0.00
711770 6.434E-07 0 0.00
711771 1.281E-08 0 0.00
721740 1.942E-02 0 0.00

5
5
5
5
5
5
5
5

50
50
50
50
50
50
50
50

1

1

242
243
244
245
246
247
248
249

PAGE 8

INPUT
UNIT

5

5

5
5
5
5
5
5
5
5
5
55

5
5
5

5
5

5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50

CARD
NUMBER

250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

5 50 279 1 721750 1.149E-03 0 0.00
5 50 280 1 721760 6.965E-01 0 0.00
5 50 281 1 721770 1.261E+00 0 0.00
5 50 282 1 721780 4.560E+00 0 0.00
5 50 283 1 721781 8.110E-10 0 0.00
5 50 284 1 721790 2.777E+00 0 0.00
5 50 285 1 721791 7.404E-07 0 0.00
5 50 286 1 721800 5.337E+00 0 0.00
5 50 287 1 721801 1.982E-06 0 0.00
5 50 288 1 721810 9.604E-03 0 0.00
5 50 289 1 721820 9.649E-05 0 0.00
5 50 290 1 731810 3.141E-02 0 0.00
5 50 291 1 731820 4.094E-04 0 0.00
5 50 292 1 731821 7.539E-11 0 0.00
5 50 293 1 731830 3.217E-05 0 0.00
5 50 294 1 741800 4.579E-03 0 0.00
5 50 295 1 741810 4.5569-05 0 0.00
5 50 296 1 741820 8.981E-01 0 0.00
5 50 297 1 741830 5.612E-01 0 0.00
5 50 298 1 741831 5.5O0E-11 0 0.00
5 50 299 1 741840 1.144E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

1NPUT WRITE CARD
UNIT UNIT NUMBER

5 50 300 1 741050 7.719E-04 0 0.00
5 50 301 1 741851 1.593E-11 0 0.00
5 50 302 1 741860 1.001E+00 0 0.00
5 50 303 1 741870 3.406E-04 0 0.00
5 50 304 1 741880 3.260E-05 0 0.00
5 50 305 1 751850 1.260E-03 0 0.00
5 50 306 1 751860 5.487E-06 0 0.00
5 50 307 1 751870 5.890E-02 0 0.00
5 50 308 1 751880 1.276E-05 0 0.00
5 50 309 1 751881 2.230E-07 0 0.00
5 50 310 1 751890 5.302E-11 0 0.00
5 50 311 1 761860 9.696E-05 0 0.00
5 50 312 1 761880 1.594E-03 0 0.00
5 50 313 1 822040 1.011E-01 0 0.00
5 50 314 1 822050 3.703E-05 0 0.00
5 50 315 1 822060 1.742E+00 0 0.00

Rev. No 1

Sheet No. 94 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 9

CARD IMAGE



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 95 of 1134

Job No. 14655

Date 01/1012011

Date 01/10/2011

5 50 316 1 822070 1.636E+00 0 0.00
5 50 317 1 822080 3.861X+00 0 0.00
5 50 318 1 822090 5.292E-10 0 0.00
5 50 319 2 20040 9.304E-04 0 0.00
5 50 320 2 812070 2.520E-17 0 0.00
5 50 321 2 812080 1.625E-14 0 0.00
5 50 322 2 822090 3.047E-16 0 0.00
5 50 323 2 822100 1.165E-13 0 0.00
5 50 324 2 822110 1.9499-16 0 0.00
5 50 325 2 822120 9.588E-12 0 0.00
5 50 326 2 822140 1.615E-17 0 0.00
5 50 327 2 832100 7.178E-17 0 0.00
5 50 328 2 832110 1.150E-17 0 0.00
5 50 329 2 832120 9.098E-13 0 0.00
5 50 330 2 832130 7.153E-17 0 0.00
5 50 331 2 832140 1.199E-17 0 0.00
5 50 332 2 842100 5.5388-16 0 0.00
5 50 333 2 842110 1.411E-22 0 0.00
5 50 334 2 842120 4.810E-23 0 0.00
5 50 335 2 842130 1.073E-25 0 0.00
5 50 336 2 842140 3.404E-24 0 0.00
5 50 337 2 842150 1.632E-22 0 0.00
5 50 338 2 842160 3.827E-17 0 0.00
5 50 339 2 842180 1.073E-10 0 0.00
5 50 340 2 852170 8.598E-22 0 0.00
5 50 341 2 862190 3.700E-19 0 0.00
5 50 342 2 862200 1.4442-14 0 0.00
5 50 343 2 862220 3.4429-15 0 0.00
5 50 344 2 872210 7.807E-18 0 0.00
5 50 345 2 872230 2.098E-18 0 0.00
5 50 346 2 882230 9.397E-14 0 0.00
5 50 347 2 882240 8.3679-11 0 0.00
5 so 348 2 882250 3.526Z-14 0 0.00
5 50 349 2 882260 5.355E-10 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

INPUT VRITE CARD
UNIT UNIT NUMBER

5 50 350
5 50 351
5 50 352

CARD IMAGE

2 892250 2.384E-14 0 0.00
2 892270 8.129E-11 0 0.00
2 902270 1.537E-13 0 0.00

EAGE 10

I



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 96of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

2 902280 1.622E-08 0 0.00
2 902290 2.304E-09 0 0.00
2 902300 1.474E-04 0 0.00
2 902310 1.120E-07 0 0.00
2 902320 1.685E-05 0 0.00
2 902340 1.432E-05 0 0.00
2 912310 1.208E-05 0 0.00
2 912320 2.367E-08 0 0.00
2 912330 9.927E-07 0 0.00
2 912340 2.912E-10 0 0.00
2 912341 4.831E-10 0 0.00
2 922320 5.9229-06 0 0.00
2 922330 1.337E-04 0 0.00
2 922340 6.625E+01 0 0.00
2 922350 7.365E+03 0 0.00
2 922360 9.119E+02 0 0.00
2 922370 1.653E+00 0 0.00
2 922380 9.864E+05 0 0.00
2 922390 2.660E-01 0 0.00
2 922400 1.298E-05 0 0.00
2 932350 1.330E-07 0 0.00
2 932360 1.341E-05 0 0.00
2 932361 5.530E-07 0 0.00
2 932370 3.385E+01 0 0.00
2 932380 6.969E-02 0 0.00
2 932390 3.831E+01 0 0.00
2 932400 4.912E-04 0 0.00
2 932401 1.417E-05 0 0.00
2 942360 2.159E-05 0 0.00
2 942370 1.377E-06 0 0.00
2 942380 2.643E+00 0 0.00
2 942390 1.859+03 0 0.00
2 942400 2.609E+02 0 0.00
2 942410 6.686E+01 0 0.00
2 942420 4.269E+00 0 0.00
2 942430 6.670E-04 0 0.00
2 952400 1.018E-08 0 0.00
2 952410 6.587E-01 0 0.00
2 952420 1.436E-03 0 0.00
2 952421 5.798E-03 0 0.00
2 952430 1.299E-01 0 0.00
2 952440 3.O42E-06 0 0.00
2 952441 3.138E-06 0 0.00

353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395

I



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files_

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

I

Checked A. Savino

Sheet No. 97 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

962420 6.846E-02 0 0.00
962430 3.067Z-04 0 0.00
962440 6.062E-03 0 0.00
962450 5.428E-05 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

962460 8.491S-07 0 0.00
10030 4.976E-03 0 0.00
30060 3.091E-05 0 0.00
30070 8.841E-07 0 0.00
40090 1.700E-06 0 0.00
40100 1.136E-05 0 0.00
60140 2.298E-06 0 0.00

270720 4.477E-13 0 0.00
270730 1.359E-13 0 0.00
270740 2.601E-14 0 0.00
280720 1.654E-10 0 0.00
280730 2.275E-11 0 0.00
280740 2.466E-11 0 0.00
280750 2.797E-12 0 0.00
280760 1.107E-12 0 0.00
280770 7.273E-14 0 0.00
280780 1.137E-14 0 0.00
290720 7.691V-10 0 0.00
290730 7.172E-10 0 0.00
290740 1.495E-10 0 0.00
290750 2.032E-10 0 0.00
290760 4.609E-11 0 0.00
290770 2.882E-11 0 0.00
290780 4.278E-12 0 0.00
290790 1.446E-12 0 0.00
290800 9.695E-14 0 0.00
290810 5.839E-15 0 0.00
300720 2.453E-05 0 0.00
300730 6.925E-09 0 0.00
300740 5.530E-08 0 0.00
300750 9.996E-09 0 0.00
300760 1.097E-08 0 0.00
300770 3.252E-09 0 0.00

5
5
5
5

50
50
50
50

396
397
398
399

2
2
2
2

PAGE 11

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5

5

5
5
5
5
S

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 98 of 1134

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

300780 5.773E-09 0 0.00
300790 5.621E-10 0 0.00
300800 3.963E-10 0 0.00
300810 1.635E-11 0 0.00
300820 2.197E-12 0 0.00
300830 1.276E-13 0 0.00
310720 7.458E-06 0 0.00
310730 5.397E-06 0 0.00
310740 2.987E-07 0 0.00
310750 1.483E-07 0 0.00
310760 8.008E-08 0 0.00
310770 7.180E-08 0 0.00
310780 4,920E-08 0 0.00
310790 3.190E-08 0 0.00
310800 2.048E-08 0 0.00
310810 5.043E-09 0 0.00
310820 4.052E-10 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

310830 1.080E-10 0 0.00
310840 8.570E-12 0 0.00
320720 2.010E-03 0 0.00
320730 4.418E-03 0 0.00 ~

320731 1.629E-10 0 0.00
320740 9.044E-03 0 0.00
320750 6.519E-06 0 0.00
320751 2.823E-09 0 0.00
320760 4.732E-02 0 0.00
320770 9.618E-05 0 0.00
320771 2.911E-07 0 0.00
320180 7.351E-05 0 0.00
320790 1.305E-06 0 0.00
320800 1.537E-06 0 0.00
320810 8.165E-07 0 0.00
320820 3.361E-07 0 0.00
320830 1.026E-07 0 0.00
320840 1.886E-08 0 0.00
320850 1.007E-09 0 0.00
320860 2.135E-10 0 0.00

5
5
5
5
5
5
5
5
5
5
5

5
5
5

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5

5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

PAGE 12

CARD
NUNBER

450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 99 of 1134

1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

320870 1.519E-11
320880 5.930E-13
330750 1.940E-02
330760 1.103E-06
330170 9.245E-04
330780 7.847E-05
330790 1.9372-05
330800 1.310E-06
330810 4.107E-06
330820 2.536E-06
330821 6.181E-07
330830 3.008E-06
330840 1.037E-06
330850 2.254E-07
330060 5.499E-08
330870 9.687E-09
330800 2.992Z-10
330890 3.104E-11
340760 8.707E-05
340770 9.945E-02
340771 2.883E-10
340780 2.126E-01
340790 5.405E-01
340791 8.382E-06
340800 1.219E+00
340810 1.515E-04
340811 1.325E-05
340820 3.172Z+00
340830 1.6786-04
340831 1.349r-05

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

ORIGEW2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

340840 1.109E-04
340850 1.323E-05
340851 4.714E-06
340860 1.138E-05
340870 3.066E-06
340880 3.182E-07
340890 2.524E-08

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499

INPUT
UNIT

5
5

5
5
5

5

5

WRITE
UNIT

so
SO
so
50
50
50
50

CARD
NUNBER

500
501
502
503
504
505
506

3
3
3
3
3
3
3

PAGE 13



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

SheetNo. 100of1134

Job No. 14655

Date 01/10/2011

Checked A. Savino

507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549

Date 01/10/2011

340900 1.102E-08 0 0.00
340810 5.185E-10 0 0.00
340920 3.369E-11 0 0.00
350790 2.948E-06 0 0.00
350800 1.683E-09 0 0.00
350901 1.678E-08 0 0.00
350810 2.078E+00 0 0.00
350820 3.262E-04 0 0.00
350821 3.359E-07 0 0.00
350830 2.775E-03 0 0.00
350840 1.102E-03 0 0.00
350841 6.380E-06 0 0.00
350850 1.218E-04 0 0.00
350860 2.865E-05 0 0.00
350861 2.359C-06 0 0.00
350870 6.706E-05 0 0.00
350880 2.177E-05 0 0.00
350890 4.3818-06 0 0.00
350900 1.031E-06 0 0.00
350910 1.331E-07 0 0.00
350920 6.214E-09 0 0.00
350930 7.972E-10 0 0.00
350940 3.644E-11 0 0.00
350950 2.946E-12 0 0.00
350960 1.148E-13 0 0.00
360800 1.546E-05 0 0.00
360810 8.136Z-07 0 0.00
360811 5.842E-13 0 0.00
360820 2.093E-02 0 0.00
360830 4.806E+00 0 0.00
360831 2.1258-03 0 0.00
360840 9.896E+00 0 0.00
360850 2.432E+00 0 0.00
360851 1.156E-02 0 0.00
360860 1.839E+01 0 0.00
360870 6.526E-03 0 0.00
360880 2.082E-02 0 0.00
360890 4.836E-04 0 0.00
360900 8.216E-05 0 0.00
360930 1.664E-05 0 0.00
360920 1.688E-06 0 0.00
360930 4.241E-07 0 0.00
360940 2.734E-08 0 0.00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

1

SheetNo. 101of I134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on
LISTING OF INPUT DATA ON UNIT -

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5
5

5

5

5

5
5
5
S
S

WRITE
UNIT

50
50
50
50
50
$0

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

50
50
50

CARD
NUMBER

550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
504
585
586

07/27/10 at 06:31:56
5

360950 7.501E-09 0 0.00
360960 1.065E-09 0 0.00
360970 2.033E-11 0 0.00
360980 3.775E-12 0 0.00
370850 9.250E+00 0 0.00
370860 1.2479-03 0 0.00
370861 1.207E-08 0 0.00
370870 2.368E+01 0 0.00
370880 2.204E-03 0 0.00
370890 2.456E-03 0 0.00
370900 4.0602-04 0 0.00
370901 1.547E-04 0 0.00
370910 1.915E-04 0 0.00
370920 1.283E-05 0 0.00
370930 1.262E-05 0 0.00
370940 3.056E-06 0 0.00
370950 2.127E-07 0 0.00
370960 3.388E-08 0 0.00
370970 5.323E-09 0 0.00
370900 9.931E-10 0 0.00
370990 5.311E-11 0 0.00
371000 6.136E-12 0 0.00
380860 5.881E-03 0 0.00
380870 9.965E-05 0 0.00
300871 4.5432-08 0 0.00
380880 3.402E+01 0 0.00
380890 1.094E+01 0 0.00
380900 5.337E+01 0 0.00
380910 1.195E-01 0 0.00
380920 3.670E-02 0 0.00
380930 1.899E-03 0 0.00
380940 3.009E-04 0 0.00
380950 9.6939-05 0 0.00
380960 1.040E-05 0 0.00
380970 2.77OE-07 0 0.00
300990 4.724E-07 0 0.00
380990 8.527E-08 0 0.00

PAGE 14

CARD IMAGE



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cate. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 102of1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

381000 3.117E-08 0 0.00
381010 1.084E-09 0 0.00
381020 1.617E-10 0 0.00
381030 1. 722E-12 0 0.00
381040 9.188E-14 0 0.00
390890 3.370E+01 0 0.00
390891 1.779E-11 0 0.00
390900 1.368E-02 0 0.00
390901 3.706E-07 0 0.00
390910 1.593E+01 0 0.00
390911 6.047E-03 0 0.00
390920 4.811E-02 0 0.00
390930 1.569E-01 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

390940 4.957E-03 0 0.00
390950 2.924E-03 0 0.00
390960 6.094E-04 0 0.00
390970 4.230E-06 0 0.00
390980 8.220E-07 0 0.00
390990 1.261E-06 0 0.00
391000 5.431E-07 0 0.00
391010 2.321E-07 0 0.00
391020 1.560E-08 0 0.00
391030 2.874E-09 0 0.00
391040 9.056E-11 0 0.00
391050 5.874E-12 0 0.00
400900 6.044E-01 0 0.00
400910 4.095E+01 0 0.00
400920 6.051E+01 0 0.00
400930 6.760E+01 0 0.00
400940 6.730E+01 0 0.00
400950 2.238E+01 0 0.00
400960 7.216E+01 0 0.00
400970 2.858E-01 0 0.00
400980 1.476E-04 0 0.00
400990 1.134E-05 0 0.00
401000 3.135E-05 0 0.00
401010 9.428E-06 0 0.00

5
5

5
55
5
5

5
5
5

50
50
50
50
50
50
50
50
50
50
50
50
50

587
588
589
590
591
592
593
594
595
596
597
598
599

PAGE 15

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5

5
55
5

5

5

5
5

WRITE
UNIT

50
so
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50
50

CARD
NUNBER

600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

Sheet No. 103 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

401020 4.532E-05 0 0.00
401030 9.874E-07 0 0.00
401040 4.375E-07 0 0.00
401050 8.550E-09 0 0.00
401060 2.000E-09 0 0.00
401070 2.437E-11 0 0.00
401080 1.358E-11 0 0.00
401090 3.400E-13 0 0.00
410930 1.492E-06 0 0.00
410931 1.252E-05 0 0.00
410940 4.937E-05 0 0.00
410941 9.612E-10 0 0.00
410950 1.086E+01 0 0.00
410951 8.989E-03 0 0.00
410960 3.320E-04 0 0.00
410970 2.048E-02 0 0.00
410971 2.672E-04 0 0.00
410980 1.354E-05 0 0.00
410981 1.314E-04 0 0.00
410990 7.012E-05 0 0.00
410991 2.859E-05 0 0.00
411000 6.574E-06 0 0.00
411001 6.601E-06 0 0.00
411010 3.148E-05 0 0.00
411020 1.117E-05 0 0.00
411030 3.886E-05 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA OM UNIT - 5

CARD IMAGE

411040 1.082E-06 0 0.00
411050 6.126E-07 0 0.00
411060 4.650E-08 0 0.00
411070 8.372E-09 0 0.00
411000 9.195E-10 0 0.00
411090 2.3805-10 0 0.00
411100 1.231E-11 0 0.00
411110 1.314E-12 0 0.00
420950 3.828E+01 0 0.00
420960 2.888E-01 0 0.00
420970 7.018E+01 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649

INPUT
UNIT

S
5
5
5
5
5

5
5
5
5

NRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

650
651
652
653
654
655
656
657
658
659
660

3
3
3
3
3
3
3
3
3
3
3
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699

SheetNo. 104of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

3 420980 7.202E+01 0 0.00
3 420990 1.211E+00 0 0.00
3 421000 8.057E+01 0 0.00
3 422010 4.169E-03 0 0.00
3 421020 2.940E-03 0 0.00
3 421030 2.434E-04 0 0.00
3 421040 2.887E-04 0 0.00
3 421050 1.090E-04 0 0.00
3 421060 8-.590E-06 0 0.00
3 421070 1.919E-06 0 0.00
3 421080 1.694E-07 0 0.00
3 421090 4.478E-08 0 0.00
3 421100 1.925L-08 0 0.00
3 421110 8.669E-10 0 0.00
3 421120 2.8415-10 0 0.00
3 421130 5.829E-12 0 0.00
3 421140 9.840E-13 0 0.00
3 421150 2.400E-14 0 0.00
3 430980 8.527E-05 0 0.00
3 430990 7.288E+01 0 0.00
3 430991 9.672E-02 0 0.00
3 431000 2.400E-06 0 0.00
3 431010 4.051E-03 0 0.00
3 431020 2.334E-05 0 0.00
3 431021 1.19SE-06 0 0.00
3 431030 2.059E-04 0 0.00
3 431040 3.512E-03 0 0.00
3 431050 1.199E-03 0 0.00
3 431060 5.827E-05 0 0.00
3 431070 2.213E-05 0 0.00
3 431080 2.449E-06 0 0.00
3 431090 1.275E-05 0 0.00
3 431100 5.844E-08 0 0.00
3 431110 3.658E-08 0 0.00
3 431120 3.643E-09 0 0.00
3 431130 1.285E-09 0 0.00
3 431140 1.126E-10 0 0.00
3 431150 3.090E-11 0 0.00
3 431160 9.235E-13 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cakc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 106of1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

451140 7.6716-08
451150 2.243E-07
451160 1.531E-08
451170 1.220E-0S
451180 4.793E-09
451190 5.271E-10
451200 3.234E-11
451210 7.020E-12
451220 4.092E-13

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

451230 4.489E-14 0 0.00
461040 3.437Z+00 0 0.00
461050 2.554E+01 0 0.00
461060 7.202E+00 0 0.00
461070 1.280E+01 0 0.00
461071 3.980E-10 0 0.00
461080 8.515E+00 0 0.00
461090 2.826E-02 0 0.00
461091 7.996E-05 0 0.00
461100 2.925E+00 0 0.00
461110 2.115E-04 0 0.00
461111 4.083E-05 0 0.00
461120 6.947E-03 0 0.00
461130 7.329E-06 0 0.00
461140 8.821E-06 0 0.00
461150 2.398E-06 0 0.00
461160 6.966E-07 0 0.00
461170 2.330E-07 0 0.00
461180 1.208E-07 0 0.00
461190 4.589E-08 0 0.00
461200 4.745E-08 0 0.00
461210 2.743E-09 0 0.00
461220 1.742E-09 0 0.00
461230 9.793E-11 0 0.00
461240 3.254E-11 0 0.00
461260 2.347E-13 0 0.00
471070 4.460E-07 0 0.00
471080 9.470E-11 0 0.00

5

5

5
5
5
5

50
50
50
50
50
50
50
50
50

741
742
743
744
745
746
747
748
749

3
3
3
3
3
3
3
3
3

PAGE 18

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5

5
5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 107of 1134

Job No. 14655

Date 01/10t2011

Date 01/10/2011

5 50 778 3 471081 6.052E-08 0 0.00
5 50 779 3 471090 5.264E+00 0 0.00
5 50 780 3 471091 2.310E-05 0 0.00
5 50 781 3 471100 1.489E-06 0 0.00
5 50 782 3 471101 1.582E-02 0 0.00
5 50 783 3 471110 1.035E-01 0 0.00
5 50 784 3 471111 1.037E-05 0 0.00
5 50 785 3 471120 1.084E-03 0 0.00
5 50 786 3 471130 1.400E-03 0 0.00
5 50 787 3 471131 5.438E-07 0 0.00
5 50 788 3 471140 2.802E-07 0 0.00
5 50 789 3 471150 5.655E-05 0 0.00
5 50 790 3 471151 3.063E-07 0 0.00
5 50 791 3 471160 4.402E-06 0 0.00
5 50 792 3 471161 2.847E-07 0 0.00
5 50 793 3 471170 2.022E-06 0 0.00
5 50 794 3 471171 1.4649-07 0 0.00
5 50 795 3 471180 1.388E-07 0 0.00
5 50 796 3 471181 7.108E-08 0 0.00
5 50 797 3 471190 3.047E-07 0 0.00
5 50 798 3 471200 4.335E-0B 0 0.00
5 50 799 3 471210 7.920E-08 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

800
801
802
803
804
805
806
807
808
809
810
811
812
813
814

CARD IMAGE

3 471220 1.669E-09 0 0.00
3 471230 7.684E-09 0 0.00
3 471240 1.080E-09 0 0.00
3 471250 4.619E-10 0 0.00
3 471260 5.695E-11 0 0.00
3 471280 1.398E-12 0 0.00
3 481080 3.982E-06 0 0.00
3 481100 3.702E-01 0 0.00
3 481110 1.749E+00 0 0.00
3 481111 4.809E-09 0 0.00
3 481120 1.204E+00 0 0.00
3 481130 5.160E-02 0 0.00
3 481131 1.814E-02 0 0.00
3 481140 1.841E+00 0 0.00
3 481150 1.149E-02 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

PAGE 19
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

SheetNo. 108of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

481151 2.003E-02 0 0.00
481160 7.645E-01 0 0.00
481170 3.404E-04 0 0.00
481171 2.418E-04 0 0.00
481180 1.687E-04 0 0.00
481190 1.575E-05 0 0.00
481191 5.361E-06 0 0.00
481200 2.842E-06 0 0.00
481210 7.188E-07 0 0.00
481220 3.028E-07 0 0.00
481230 4.479E-07 0 0.00
481240 8.466E-07 0 0.00
481250 5.525E-08 0 0.00
481260 9.612E-08 0 0.00
481270 8.307E-09 0 0.00
481280 6.215E-09 0 0.00
481290 7.141E-10 0 0.00
481300 1.167E-09 0 0.00
481310 4.289E-11 0 0.00
481320 4.864E-12 0 0.00
491130 3.185E-04 0 0.00
491140 5.962E-11 0 0.00
491141 1.110E-06 0 0.00
491150 5.819E-01 0 0.00
491151 9.263E-04 0 0.00
491160 2.592E-07 0 0.00
491161 4.711E-05 0 0.00
491170 8.866E-05 0 0.00
491171 2.969E-04 0 0.00
491180 2.795E-07 0 0.00
491181 5.065E-09 0 0.00
491190 2.412E-06 0 0.00
491191 4.526E-05 0 0.00
491200 1.264E-06 0 0.00
491201 8.769E-08 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

3 491210 1.332E-06 0 0.00
3 491211 2.335E-06 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

815
816
617
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849

INPUT WRITE
UNIT UNIT

5 50
5 50

CARD
NUMBER

850
851
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 109of1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

491220 5.882E-07 0 0.00
491221 5.654E-09 0 0.00
491230 2.918E-07 0 0.00
491231 9.620E-07 0 0.00
491240 2.542E-07 0 0.00
491250 1.131E-07 0 0.00
491251 4.218E-07 0 0.00
491260 1.702E-07 0 0.00
491270 1.227E-07 0 0.00
491271 2.236E-07 0 0.00
491280 3.870E-07 0 0.00
491290 6.811E-08 0 0.00
491300 5.511E-08 0 0.00
491310 1.154E-08 0 0.00
491320 1.262E-09 0 0.00
491330 1.340E-10 0 0.00
491340 5.192E-12 0 0.00
501140 3.976E-06 0 0.00
501150 2.994E-02 0 0.00
501160 2.663E-01 0 0.00
501170 7.797E-01 0 0.00
501171 1.948E-05 0 0.00
501180 7.828E-01 0 0.00
501190 7.700E-01 0 0.00
501191 7.857E-03 0 0.00
501200 7.9528-01 0 0.00
501210 5.734E-03 0 0.00
501211 2.50SE-04 0 0.00
501220 8.801E-01 0 0.00
501230 1.022E-01 0 0.00
501231 1.377E-04 0 0.00
501240 1.184E+00 0 0.00
501250 4.029E-02 0 0.00
501251 4.434E-05 0 0.00
501260 2.347E+00 0 0.00
501270 1.772E-03 0 0.00
501271 2.785E-05 0 0.00
501280 2.088E-03 0 0.00
501290 1.720E-04 0 0.00
501291 6.916E-05 0 0.00
501300 2.859E-04 0 0.00
501310 7.295E-05 0 0.00
501320 2.628E-05 0 0.00

852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 110of1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

501330 3.009E-07 0 0.00
501340 2.326E-08 0 0.00
501350 9.596E-10 0 0.00
501360 1.203E-10 0 0.00
511210 8.167E-01 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

511220 2.710E-04 0 0.00
511221 2.641E-09 0 0.00
511230 8.877E-01 0 0.00
511240 2.693E-03 0 0.00
511241 2.238E-09 0 0.00
511250 1.482E+00 0 0.00
511260 2.927E-03 0 0.00
511261 1.731E-06 0 0.00
511270 1.228E-01 0 0.00
511280 1.590E-03 0 0.00
511281 3.9715-04 0 0.00
511290 1.760E-02 0 0.00
511300 8.720E-04 0 0.00
511301 6.414E-04 0 0.00
511310 4.246Z-03 0 0.00
511320 3.153E-04 0 0.00
511321 3.058E-04 0 0.00
511330 3.267E-04 0 0.00
511340 3.907E-06 0 0.00
511341 3.506E-06 0 0.00
511350 3.765E-07 0 0.00
511360 1.011E-08 0 0.00
511370 1.844E-09 0 0.00
511380 1.077E-10 0 0.00
511390 1.059E-11 0 0.00
521220 8.0975-03 0 0.00
521230 2.371Z-05 0 0.00
521231 6.395Z-06 0 0.00
521240 3.260E-03 0 0.00
521250 1.313E-01 0 0.00
521251 1.362E-02 0 0.00
521260 4.548E-02 0 0.00

5
5
5
5
5

50
50
50
50
50

895
896
897
899:
899

3
3
3
3
3

PAGE 21

INPUT
UNIT

S
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5

5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
so
50
50
50
so
50
50
50
50
50

CARD
NUMBER

900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

I

SheetNo. 111of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

521270 1.180E-02 0 0.00
521271 3.135E-01 0 0.00
521280 9.209E+00 0 0.00
521290 4.613E-03 0 0.00
521291 4.4309-01 0 0.00
521300 2.961E+01 0 0.00
521310 4.860E-03 0 0.00
521311 5.624E-02 0 0.00
521320 1.476E+00 0 0.00
521330 3.346E-03 0 0.00
521331 9.731E-03 0 0.00
521340 1.657E-02 0 0.00
521350 6.550E-05 0 0.00
521360 3.946E-05 0 0.00
521370 1.827E-06 0 0.00
521380 2.2163-07 0 0.00
521390 1.137E-08 0 0.00
521400 2.5313-09 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

521410 3.619E-11 0 0.00
521420 1.969E-12 0 0.00
531270 4.281E+00 0 0.00
531280 7.576E-06 0 0.00
531290 1.500E+01 0 0.00
531300 9.507E-04 0 0.00
531301 4.593E-06 0 0.00
531310 2.537E+00 0 0.00
531320 4.405E-02 0 0.00
531330 5.765E-01 0 0.00
531331 1.975E-06 0 0.00
531340 2.685E-02 0 0.00
531341 1.686E-04 0 0.00
531350 1.725E-01 0 0.00
531360 2.870E-04 0 0.00
531361 9.582E-05 0 0.00
531370 8.599E-05 0 0.00
531380 1.143E-05 0 0.00
531390 1.976E-06 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949

INPUT
UNIT

5
5
5
5

5

5

5
5
5

5
5
5
5
S

"ITS
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
so
50
50

PAGE 22

CARD
NUKBER

950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No 1

SheetNo. 112 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 969 3 531400 2.091E-07 0 0.0
5 50 970 3 531410 1.631E-08 0 0.0
5 50 971 3 531420 1.122E-09 0 0.0
5 50 972 3 531430 1.211E-10 0 0.0
5 50 973 3 531440 4.061E-12 0 0.0
5 50 974 3 541260 3.299E-02 0 0.0
5 50 975 3 541290 4.177E-05 0 0.0
5 50 976 3 541291 3.005E-07 0 0.0
5 50 977 3 541300 1.669E-01 0 0.0
5 50 978 3 541310 4.673E+01 0 0.0
5 50 979 3 541311 4.168E-02 0 0.0
5 50 980 3 541320 7.820E+01 0 0.0
5 50 991 3 541330 3.490E+00 0 0.0
5 50 982 3 541331 4.504E-02 0 0.0
5 50 983 3 541340 1.280E+02 0 0.0
5 50 984 3 541341 1.517E-08 0 0.0
5 50 985 3 541350 6.534E-02 0 0.0
5 50 986 3 541351 1.371E-03 0 0.0
5 50 987 3 541360 1.964E+02 0 0.0
5 50 988 3 541370 1.583E-03 0 0.0
5 50 989 3 541380 5.703E-03 0 0.0
5 50 990 3 541390 2.102E-04 0 0.0
5 50 991 3 541400 4.873E-05 0 0.0
5 50 992 3 541410 2.147E-06 0 0.0
5 50 993 3 541420 5.442E-07 0 0.0
5 50 994 3 541430 2.179E-08 0 0.0
5 50 995 3 541440 1.308E-08 0 0.0
5 50 996 3 541450 1.243E-09 0 0.0
5 50 997 3 541460 8.757E-11 0 0.0
5 50 998 3 541470 2.222E-12 0 0.0
5 50 999 3 551320 9.400E-05 0 0.0

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 1000 3 551330 1.070E+02 0 0.0
5 50 1001 3 551340 2.759E+00 0 0.0
5 50 1002 3 551341 3.942E-04 0 0.0
5 50 1003 3 551350 2.908E+01 0 0.0
5 50 1004 3 551351 2.067E-05 0 0.0
5 50 1005 3 551360 7.820E-02 0 0.0

PAGE 23

CARD IMAGE

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 113 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

551370 1.055E+02 0 0.00
551380 1.431E-02 0 0.00
551381 5.833K-05 0 0.00
551390 3.986E-03 0 0.00
551400 4.092E-04 0 0.00
551410 1.218E-04 0 0.00
551420 5.126E-06 0 0.00
551430 2.6105-06 0 0.00
551440 4.2285-07 0 0.00
551450 5.979E-08 0 0.00
551460 2.986V-09 0 0.00
551470 1.5095-09 0 0.00
551480 3.564E-11 0 0.00
551500 2.102E-14 0 0.00
561320 2.426E-05 0 0.00
561340 2.411E-01 0 0.00
561350 2.7299-04 0 0.00
561351 5.238E-07 0 0.00
561360 5.936E-01 0 0.00
561361 3.5079-09 0 0.00
561370 9.951E-01 0 0.00
561371 1.625E-05 0 0.00
561380 1.130E+02 0 0.00
561390 3.605E-02 0 0.00
561400 7.732E+00 0 0.00
561410 7.397E-03 0 0.00
561420 4.169E-03 0 0.00
561430 7.865E-05 0 0.00
561440 4.912E-05 0 0.00
561450 1.407E-05 0 0.00
561460 1.847E-06 0 0.00
561470 4.362E-07 0 0.00
561480 2.0585-07 0 0.00
561490 3.6525-09 0 0.00
561500 5.432E-10 0 0.00
561520 6.287E-13 0 0.00
571380 7.358E-04 0 0.00
571390 1.088E+02 0 0,00
571400 1.019E+00 0 0.00
571410 9.592E-02 0 0.00
571420 3.694E-02 0 0.00
571430 5.422E-03 0 0.00
571440 2.309E-04 0 0.00

1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

SheetNo. 114of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 1049 3 571450 1.206E-04 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085

CARD IMAGE

3 571460 2.242E-05 0 0.00
3 571470 1.314E-05 0 0.00
3 571480 6.398E-07 0 0.00
3 571490 3.468E-07 0 0.00
3 571500 1.499E-08 0 0.00
3 571510 2.845E-09 0 0.00
3 571520 1.085E-10 0 0.00
3 571530 1.655E-11 0 0.00
3 571540 3.119E-13 0 0.00
3 581400 9.909E+01 0 0.00
3 581410 1.797E+01 0 0.00
3 581420 1.003E+02 0 0.00
3 581430 7.701E-01 0 0.00
3 581440 6.426E+01 0 0.00
3 581450 8.021E-04 0 0.00
3 581460 3.014E-03 0 0.00
3 581470 1.904E-04 0 0.00
3 581480 8.454E-05 0 0.00
3 581490 1.074E-06 0 0.00
3 581500 4.799E-07 0 0.00
3 581510 1.418E-07 0 0.00
3 581520 4.446E-07 0 0.00
3 581530 1.008E-08 0 0.00
3 581540 2.503E-09 0 0.00
3 581550 5.987E-11 0 0.00
3 581560 9.422E-12 0 0.00
3 581570 2.353E-13 0 0.00
3 591400 2.510E-09 0 0.00
3 591410 8.284E+01 0 0.00
3 591420 2.834E-03 0 0.00
3 591421 7.699E-06 0 0.00
3 591430 7.433E+00 0 0.00
3 591440 2.738E-03 0 0.00
3 591441 1.358E-05 0 0.00
3 591450 9.597E-02 0 0.00
3 591460 5.155E-03 0 0.00

PAGE 24

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No 1

SheetNo. 115of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 1086 3 591470 2.011E-03 0 0.00
5 50 1087 3 591480 3.016E-04 0 0.00
5 50 1088 3 591490 2.070E-04 0 0.00
5 50 1089 3 591500 1.193E-05 0 0.00
5 50 1090 3 591510 2.099E-06 0 0.00
5 50 1091 3 591520 1.899E-06 0 0.00
5 50 1092 3 591530 5.5868-07 0 0.00
5 50 1093 3 591540 2.204E-08 0 0.00
5 50 1094 3 591550 6.5748-09 0 0.00
5 50 1095 3 591560 3.357E-10 0 0.00
5 50 1096 3 591570 7.375E-11 0 0.00
5 50 1097 3 591580 2.227E-12 0 0.00
5 50 1098 3 591590 1.0818-13 0 0.00
5 50 1099 3 601420 2.751E-01 0 0.00

ORIGEN2 V2.2 (5-4-2002), Ron on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122

CARD IMAGE

3 601430 8.433E+01 0 0.00
3 601440 3.282E+01 0 0.00
3 601450 6.616E+01 0 0.00
3 601460 5.505E+01 0 0.00
3 601470 2.660E+00 0 0.00
3 601480 3.235E+01 0 0.00
3 601490 9.554E-03 0 0.00
3 601500 1.466E+01 0 0.00
3 601510 5.636E-04 0 0.00
3 601520 3.603E-04 0 0.00
3 601530 2.0498-05 0 0.00
3 601540 5.937E-06 0 0.00
3 601550 1.465E-06 0 0.00
3 601560 1.116E-06 0 0.00
3 601570 2.225E-08 0 0.00
3 601580 6.511E-09 0 0.00
3 601590 1.229E-10 0 0.00
3 601600 1.660E-11 0 0.00
3 601610 3.404E-13 0 0.00
3 611460 1.741E-04 0 0.00
3 611470 2.708E+01 0 0.00
3 611480 2.787E-01 0 0.00
3 611481 2.753E-01 0 0.00

PAGE 25

INPUT NRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 116of 1134

I Job No. 14655

Date 01/1012011

Date 01/10/2011

611490 3.132E-01 0 0.00
611500 1.141E-04 0 0.00
611510 7.767E-02 0 0.00
611520 1.314E-04 0 0.00
611521 4.384E-06 0 0.00
611530 1.115E-04 0 0.00
611540 3.067E-05 0 0.00
611541 3.350E-06 0 0.00
611550 4.126E-06 0 0.00
611560 7.733E-07 0 0.00
611570 1.863E-06 0 0.00
611500 3.233E-08 0 0.00
611590 8.069E-09 0 0.00
611600 3.547E-10 0 0.00
611610 5.323E-11 0 0.00
611620 8.928E-13 0 0.00
621460 3.464E-05 0 0.00
621470 3.181E+00 0 0.00
621460 5.777E+00 0 0.00
621490 6.226E-01 0 0.00
621500 2.166Z+01 0 0.00
621510 3.684E+00 0 0.00
621520 1.238E+01 0 0.00
621530 1.095E-01 0 0.00
621540 2.623E+00 0 0.00
621550 1.6988-04 0 0.00
621560 2.701E-03 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

621570 2.428E-05 0 0.00
621580 6.931E-05 0 0.00
621590 1.935E-06 0 0.00
621600 1.592E-06 0 0.00
621610 1.640E-08 0 0.00
621620 3.674E-09 0 0.00
621630 5.991E-11 0 0.00
621640 9.668E-12 0 0.00
621650 1.409E-13 0 0.00
631510 4.650E-03 0 0.00

50
50
50
50
so
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149

INPUT
UNIT

5
5
5
5

5
5
5

WRITE
UNIT

50
50
so
50
50
50
50
50
50
50

CARD
NUMBER

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159

3
3
3
3
3
3
3
3
3
3
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 117of1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

631520 6.292E-03 0 0.00
631521 1.197E-05 0 0.00
631530 5:557E+00 0 0.00
631540 7.176E-01 0 0.00
631550 3.107E-01 0 0.00
631560 2.728E-01 0 0.00
631570 3.111E-03 0 0.00
631580 7.760E-05 0 0.00
631590 1.587Z-05 0 0.00
631600 3.539E-07 0 0.00
631610 1.290E-07 0 0.00
631620 2.6982-07 0 0.00
631630 3.679E-09 0 0.00
631640 1.191E-10 0 0.00
631650 2.388E-11 0 0.00
641520 1.910E-03 0 0.00
641530 3.491V-04 0 0.00
641540 1.426E-02 0 0.00
641550 2.096E-03 0 0.00
641560 1.9080+00 0 0.00
641570 1.407E-02 0 0.00
641580 8.949E-01 0 0.00
641590 1.019E-03 0 0.00
641600 7.271E-02 0 0.00
641610 7.840E-07 0 0.00
641620 1.1029-06 0 0.00
641630 7.076E-08 0 0.00
641640 4.171E-07 0 0.00
641650 1.147E-08 0 0.00
651590 1.486E-01 0 0.00
651600 1.839E-03 0 0.00
652610 2.134E-03 0 0.00
651620 8.153E-07 0 0.00
651621 4.534E-07 0 0.00
651630 9.642E-07 0 0.00
651640 7.11SE-08 0 0.00
651650 5.967E-09 0 0.00
661600 1.494E-03 0 0.00
661610 3.140E-02 0 0.00
661620 2.102E-02 0 0.00

ORIGZA2 V2.2 (5-4-2002), Run on 07/27/10 at 06-31:56
LISTING OF INPUT DATA ON UNIT - 5

1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1193
1192
1193
1194
1195
1196
1197
1198
1199
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Washington aosure banford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

SheetNo. 118of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 1200 3 661630 1.051E-02 0 0.00
5 50 1201 3 661640 3.232E-03 0 0.00
5 50 1202 3 661650 3.973E-06 0 0.00
5 50 1203 3 661651 1.627E-08 0 0.00
5 50 1204 3 661660 3.334E-05 0 0.00
5 50 1205 3 671650 3.962E-03 0 0.00
5 50 1206 3 671660 1.3509-05 0 0.00
5 50 1207 3 671661 8.320E-06 0 0.00
5 50 1208 3 681660 1.368E-03 0 0.00
5 50 1209 3 681670 4.507E-04 0 0.00
5 50 1210 3 681671 1.852E-12 0 0.00
5 50 1211 3 601680 1.821E-04 0 0.00
5 50 1212 0

OUTPUT UNIT
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
NEUTRON YIELD PER NEUTRON-INDUCED FISSION

NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD

832090 0.0000 882230 0.0000 882260 0.0000 882280 0.0000

902280 0.0000 902290 2.0490 902300 0.0000 902320 2.4180

912310 0.0000 912320 0.0000 912330 2.6630 912341 0.0000

922310 0.0000 922320 0.0000 922330 2.4990 922340 2.6310

922370 0.0000 922380 2.0010 922390 0.0000 922400 0.0000

932380 0.0000 932390 0.0000 942360 2,8700 942370 0.0000

942400 3.1350 942410 2.9340 942420 3.2800 942430 0.0000

952420 3.3600 952430 3.7320 952441 0.0000 952440 0.0000

962440 3.7250 962450 3.8320 962460 3.8580 962470 3.5920

972490 3.7600 982490 4.0620 982500 3.9700 982510 4.1400

982540 0.0000 992530 0.0000 992541 0.0000 992540 0.0000

T- 6 PAGE 28

NUCLIDE YIELD

892270 0.0000

902330 0.0000

912340 0.0000

922350 2.4210

932360 0.0000

942380 2.8330

952410 3.2770

962420 3.7460

962480 3.7960

982520 4.1260

0 0.0000

NUCLIDE YIELD

902270 0.0000

902340 0.0000

922300 0.0000

922360 2.7340

932370 3.0050

942390 2.8750

952421 3.1620

962430 3.4340

962490 0.0000

982530 4.1500

0 0.0000
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

OUTPUT UNIT - 6 PAGE 29
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
SPONTANEOUS FISSION NEUTRON YIELD, NEUT/rISSION

NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE
922350 1.6950 922360 1.6500 922370 1.8720 922380 2.0000 922390 2.0480 932361 1.7900
932360 1.7830 932370 1.8730 932380 1.9630 932390 2.0530 942360 2.2200 942370 1.8860
942380 2.2800 942390 2.2400 942400 2.1600 942410 2.2500 942420 2.1500 942430 2.4300
942440 2.3000 952400 2.2900 952410 2.3830 952420 2.4750 952421 2.5900 952430 2.5200
952440 2.6570 952441 2.6650 962410 2.5000 962420 2.5900 962430 2.6870 962440 2.7600
962450 2.8720 962460 3.0000 962480 3.3200 962500 3.5600 972490 3.7200 982490 3.4400
982500 3.5600 982520 3.7250 982540 3.9000 992530 3.9200 992540 4.0400 992550 4.1600

THE REMAINING NEUTRON YIELDS ARE CALCULATED FROM THE EQUATION: NEUT/FISS-(2.84+0.1225*(AT NT-244)
OUTPUT UNIT - 6 PAGE 30

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

1 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 1.0000000
2 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
3 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
4 0.0000000 1.0000000 0.0005000 0.0000000 1.000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
5 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
6 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
7 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
8 0.0000000 1.0000000 0.0005000 0;0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
9 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

10 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
11 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
12 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
13 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
14 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
15 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.8000000 1.0000000 0.0000000 0.0000000 1.0000000
16 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
17 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
18 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.000000 0.0000000 0.0000000 1.0000000
19 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
20 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
21 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
22 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
23 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000



Washington Closure Hanford
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Cake. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

24 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

25 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
26 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

27 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
28 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.D000000

29 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
30 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
31 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
32 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
33 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
34 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

35 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
36 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.000000 0.0000000 0.0000000 0.000000 1.0000000
37 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
38 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
39 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

40 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
41 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

42 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

43 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

44 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
45 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

46 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

47 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
48 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

49 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
OUTPUT UNIT - 6 PAGE 31

ORIGEN2 V2.2 (5-4-2002), R=n on 07/27/10 at 06:31:56
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

50 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
51 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
52 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
53 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

54 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
55 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

56 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
57 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

58 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
59 0.0000000 1.0000000 0,0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
60 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
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61 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
62 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
63 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
64 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
65 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
66 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
67 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
68 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
69 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
70 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
71 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
72 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
73 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
74 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
75 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
76 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
77 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
78 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
79 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
80 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
81 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
82 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
83 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
04 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
85 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
86 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
87 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
as 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
89 0.0000000 1.000000D 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
90 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
91 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
92 0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 1.0000000
93 0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 1.0000000
94 0.9950000 1.0000000 0.0005000 0.9999000 1.0000000 0.0200000 0.0000000 0.0000000 0.0000000 1.0000000
95 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000
96 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000
97 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000
98 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000
99 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000

OUTPUT UNIT - 6 PAGE 32
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
GROUP FRACTIONAL RECOVERIES
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GROUP SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

1 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
2 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
3 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
4 0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 0.0000000
5 0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 0.0000000
6 0.9950000 1.0000000 0.0005000 0.9999000 1.0000000 0.0200000 0.0000000 0.0000000 0.0000000 0.0000000
7 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
8 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
9 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000

10 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000

11 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 0.0000000

12 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
13 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
14 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 0.0000000

15 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

16 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
17 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

18 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

19 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

OUTPUT UNIT - 6 PAGE 33

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

ELEMENT ASSIGNMENTS TO FRACTIONAL RECOVERY GROUPS

ELEM GROUP ELEM GROUP ELEM GROUP ELEN GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP ELEM GROUP

1 14 2 13 3 1 4 1 5 1 6 13 7 13 8 1 9 12

10 13 11 1 12 1 13 1 14 1 15 1 16 1 17 12 18 13

19 1 20 1 21 1 22 1 23 1 24 1 25 1 26 1 27 1

28 1 29 1 30 1 31 1 32 1 33 1 34 1 35 12 36 13

37 1 38 1 39 1 40 1 41 1 42 1 43 1 44 1 45 1

46 1 47 1 48 1 49 1 50 1 51 1 52 1 53 12 54 13

55 1 56 1 57 1 58 1 59 1 60 1 61 1 62 1 63 1

64 1 65 1 66 1 67 1 68 1 69 1 70 1 71 1 72 1

73 1 74 1 75 1 76 1 77 1 78 1 79 1 80 1 81 1

82 1 83 1 84 1 85 1 86 13 87 1 8 1 89 1 90 2

91 3 92 4 93 5 94 6 95 7 96 8 97 9 98 10 99 11
OUTPUT UNIT - 6 PAGE 34

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
CHEMICAL TOXICITIES, GRAMS PER M"3 WATER
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I Job No. 14655

Date 01/10/2011

Date 01/10/2011

NUCLIDE
1
7

13
19
25
31
37
43
49
55
61
67
73
79
85
91
97

TOXICITY
3.50E+03
1.00E-02
1.00E-02
1.00E+03
1.008-02
2. DE-01
5.00E+01
1.00E+02
2.00E-02
5.00E+00
1.00E+00
1.00E+00
1.00E+00
2.00E-02
1.00E+01
5.008-03
5.00E-03

NUCLIDE
2
8

14
20
26
32
38
44
50
56
62
68
74
80

6
92
98

TOXICITY
2.00E-01
9.45Z+05
5.00E+00
3.00E+01
5.00E-02
5.00E-01
1.00E+01
1.00E+00
5.00E-02
5.00E-01
2.00E-01
1.00E-01
1.00E+02
2.00E-03
5.00E+02
5.00E-01
1.00E-02

NUCLIDE
3
9

15
21
27
33
39
45
51
57
63
69
75
81
87
93
99

TOXICITY
5.008+00
1.00E+00
1.00E-02
5.00E-01
5.00E-02
1.00E-02
1.00E-03
5. 00E-02
5.00E-02
1.00E+00
2.00E-01
2.00E-01
1.00E+01
5.00E-03
5.008+00
8.00E-03
1.00c-02

NUCLIDE
4

10
16
22
28
34
40
46
52
58
64
70
76
82
88
94

TOXICITY
1.00E+00
1.00E+00
5.00E+01
1.00E-01
5.00E-02
1.00E-02
1.00E+00
5.00E-02
2.008-01
2.00E+00
2.00E-01
1.00E-01
1.00E+00
1.00E-02
1.00E-03
8.00E-04

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
1 0 TIT * TIT I MTU 80% ARK IV - 20% MARK IA FUEL V 12% PU-240
2 0 RDA * RDA
3 0 RDA * RDA READ DATA LIBRARIES
4 0 RDA - RDA
5 0 LIP * LIP 0 0 0
6 0 LIS - LIB 0 1 2 3 0 0 0 9 3 0 0 0
7 0 PRO - PHO 101 102 103 10
8 0 RDA * RDA
9 0 RDA * RDA INPUT 1MTU 80% MARK IV - 20% MARK IA FUEL 0 12%1

10 0 RDA - RDA
11 0 BAS * BAS 1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
12 0 INP * INP -1 1 -1 -1 1 1
13 0 Nov -MoV -1 1 0 1
14 0 RDA * RDA
15 0 RDA RDA DECAY 1 MTU 80% MAR IV - 20% MARX IA FUEL @ 12%
16 0 RDA * RDA
17 0 DEC * DEC 0.250 1 2 5 2
18 0 DEC - DEC 0.500 2 3 5 0
19 0 DEC - DEC 0.750 3 4 5 0
20 0 DEC * DEC 1.000 4 5 5 0
21 0 DEC - DEC 5.000 5 6 5 0
22 0 DEC * DEC 10.00 6 7 5 0
23 0 DEC * DEC 20.00 7 8 5 0

NUCLIDE
5

11
17
23
29
35
41
47
53
59
65
71
77
83
89
95

TOXICITY
1.00E+00
1.00E+03
1.50E-01
1.00E-01
1.00E-02
3.00E+00
2.00E-02
1.00E-03
1. 00E+01
1.00E+00
5.00E-01
1.00E-01
8.00E-01
1.00E-01
2.00E-02
4.00E-02

NUCLIDE
6

12
1s
24
30
36
42
48
54
60
66
72
78
84
90
96

OUTPUT UNIT - 6

TOXICITY
4.00E+02
1.00E+01
1.00E+01
2.00E-02
5.00E-02
4.00E+01
5.00E-01
1.00E-02
1.50E+02
2.00E-01
1.008+00
5.00E-02
3.00E-01
2.00E-01
5.00E-04
5.00E-01

PAGE 35

PU-240

PU-240

*
*
*
*
*
*

*

*
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24 0 DEC * DEC 30.00 8 9 5 0
25 0 DEC DEC 40.00 9 10 5 0 *
26 0 DEC * DEC 51.80 10 11 5 0
27 0 RDA RDA
28 0 RDA RDA GENERATE OUTPUT
29 0 RDA * RDA
30 0 CUT CUT 5 1.0E-10 7 1.8E-10 9 1.0E-10 23 1.OE-10 27 1.0 -1 *

31 0 OPTL - OPTL 8 8 8 8 7 8 7 8 7 8 8 8 8 8 8 8 8 8 8 8 8 8 8
32 0 OPTA * OPTA 6 8 8 8 7 8 7 8 7 8 8 8 8 8 8 8 8 8 8 8 8 8
33 0 OPTF - OPTF 88 8 8 7 8 7 8 7 8 8 8 8 6 6 0 8 8 8 8 8 8 8 8
34 0 HED * NED 1 0.00 Y
35 0 HED * NED 2 0.25 Y *
36 0 HED * HED 3 0.SO Y
37 0 HED * HED 4 0.75 Y
38 0 HED * RED 5 1.00 Y
39 0 ED * HED 6 5.00 Y
40 0 HED N NED 7 10.0 Y
41 0 HED * NED 8 20.0 Y
42 0 ED - NED 9 30.0 Y
43 0 HED * HED 10 40.0 Y
44 0 HED * HED 11 51.8 y
45 0 OUT O OUT 11 1 -1 0
46 0 END * END

SUN OF YIELDS FOR EACH FISSILE ISOTOPE: 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

ISOTOPES FOR WHICH YIELDS ARE EXPLICITLY ACCOUNTED FOR: 0 0 0 0 0 0 0 0
OUTPUT UNIT - 6 PAGE 36

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

. 1 MTU 80% ARE IV - 20% MARK IA FUEL 8 121 PO-240
POWER- 1.00000E+00 NW, BURNDP- 1.00000Z+00 WAD, FLUX- 1.00E+00 N/CM**2-SEC

REACTIVITY AND BURNUP DATA
BASIS- 1 NTU 80% HARE IV - 20% NAR IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
TIME, SEC 0.OOE+00 7.89E+06 1.58E+07 2.37E+07 3.16E+07 1.58E+08 3.16E+08 6.31E+08 9.47E+08 1.26E+09 1.63E+09
NEUT. FLUX 0.00E+00 0.00E400 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.OOE+00 O.OOE+00 0.00E+00 0.00E+00
SP PON,N 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.003+00

BURNUP,MND 0.00E+O 00 0.00E. 00 0 0.00E+00 0.OOE+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
K INFINITY 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

NEUT PRODN 0.OOE+O0 0.00E+00 0.00E+00 0.O+E+00 0.OOE+O0 0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.OOE+00 0.00E+00
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NEUT DESTN 0.00E+00 0.00E+00 0.00E+00 0.00E+00
TOT BURNUP 0.00E+00 0.00E+00 0.00E+00 0.00E+00
AVG N FLUX 0.00E+00 0.00E+00 0.00E+00 0.003+00
AVG SP POW 0.00E+00 0.00E+00 0.00E+00 0.00E+00

SheetNo. 125 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+0O 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.003+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.003+00 0.00E+00 0.00E+00 0.003+00

SIZE OF M4AX(I): MHAX- 1 #- 950 MMAX- 2 1- 290 MMAX- 3 - 47 NMAX- 4 - 3 MNAX- 5 1- 0 HMAX- 6 1- 0
MMAX- 7 #- 0 MNPX- 8 #- 0 MMAX- 9 .- 0 NMAX-10 5- 0 13P.X-11 5- 0 OUAX-12 4- 0

THE NUMBER OF NON-ZERO TERMS IN A-1656
THE NUMBER OF NON-ZERO FISSION PRODUCT YIELDS- 2
ILIT3- 688 IACT- 129 IFP- 879 ITOT-1696
THE NUMBER OF NON-ZERO NATURAL ABUNDANCES- 437
THE NUMBER OF NON-ZERO PHOTON YIELDS- 7903
THE MAXIMUM NUMBER OF TEES IN AP- 438

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
OUTPUT UNIT - 6

* 1 MTU 80% MARK IV - 20% MARR IA FUEL @ 12% PU-240

POWER- 1.00000E+00 83, BURNUP- 1.00000E+00 MKD, FLUX- 1.00E+00 N/CM"2-SEC
ACTIVATION PRODUCTS

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0,50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y
3.840E+00 3.840E+00 3.840E+00 3.840E+00 3.840E+00 3.840E+00 3.840E+00
2.169E-03 2.169E-03 2.169E-03 2.169E-03 2.169E-03 2.169E-03 2.169E-03
8.780E-05 8.658E-05 8.537E-05 8.418E-05 8.301E-05 6.631E-05 5.009E-05
7.853E-07 2.009E-06 3.215E-06 4.405E-06 5.578E-06 2.227E-05 3.850E-05
2.321Z-02 2.321E-02 2.321E-02 2.321E-02 2.321E-02 2.321E-02 2.321E-02
7.976E-04 7.9768-04 7.976E-04 7.976E-04 7.976E-04 7.976E-04 7.976E-04
2.914E-02 2.9143-02 2.914E-02 2.914E-02 2.914E-02 2.914E-02 2.914E-02
9.9973+00 9.9973+00 9.997E+00 9.997E+00 9.997E+00 9.997E+00 9.997E400
5.211E-05 5.211E-05 5.211E-05 5.211E-05 5.211E-05 5.211E-05 5.211E-05
1.146E-02 1.146E-02 1.146E-02 1.146E-02 1.146E-02 1.146E-02 1.146E-02
2.400E-01 2.400E-01 2.400E-01 2.4003-01 2.400E-01 2.400E-01 2.400E-01
5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02
6.851E+00 6.8513+00 6.851E+00 6.851E+00 6.851E+00 6.851E+00 6.851E+00
6.812E-02 6.812E-02 6.812E-02 6.811E-02 6.811E-02 6.808E-02 6.804E-02
8.047E+01 8.0473+01 8.047E+01 8.047E+01 8.047E+01 8.047E+01 8.047E+01
3.194E-01 3.194E-01 3.194E-01 3.194E-01 3.194E-01 3.194E-01 3.194E-01
3.175E-05 3.175E-05 3.175E-05 3.175E-05 3.175E-05 3.175E-05 3.175E-05

20.0 Y 30.0 y
3.840E+00 3.840E+00
2.169E-03 2.169E-03
2.857E-05 1.630E-05
6.0013-05 7.229E-05
2.321E-02 2.321E-02
7.976E-04 7.976E-04
2.914E-02 2.914E-02
9.997E+00 9.997E+00
5.211E-05 5.211E-05
1.146E-02 1.146E-02
2.400E-01 2.400E-01
5.633E+02 5.633E+02
6.851E+00 6.851E+00
6.7963-02 6.787E-02
8.041E+01 8.047E+01
3.194E-01 3.194E-01
3.175E-05 3.175E-05

40.0 y 51.8 Y
3.840E+00 3.840E+00
2.169E-03 2.169E-03
9.298S-06 4.795E-06
7.929E-05 8.379E-05
2.321E-02 2.321E-02
7.976E-04 7.976E-04
2.914E-02 2.914E-02
9.9973+00 9.997E+00
5.2113-05 5.211E-05
1.146E-02 1.1463-02
2.400E-01 2,400E-01
5.633E+02 5.633E+02
6.851E+00 6.851E+00
6.779Z-02 6.769E-02
8.047Z+01 8.047E+01
3.194E-01 3.194E-01
3.175Z-05 3.175E-05

PAGE 37

H 1
R 2
H 3

HE 3
HE 4
LI 6
LI 7
BE 9
BE 10
8 10
B 11
C 12
C 13
C 14
N 14
N 15

ME 21
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NE 22 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05 4.770E-05
NA 23 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00
MG 24 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.0633+01 2.063E+01 2.063E+01
MG 25 2.721V+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.7213+00 2.721E+00
MG 26 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00
AL 27 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02
SI 28 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02 1.208E+02
SI 29 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00 6.335E+00
SI 30 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+0O 4.346E+00
P 31 1.9329-04 1.933E-04 1.933E-04 1.933E-04 1.S33Z-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1,933E-04 1.933E-04

TI 46 2.906E-01 2.906E-01 2.906E-01 2.9063-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.9063-01 2.906E-01 2.906E-01
TI 47 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01 2.681E-01
TI 48 2.7033+00 2.703E+00 2.703E+00 2.703E+00 2.703E+00 2.7033+00 2.703E+00 2.703E+00 2.703E+00 2.7038+00 2.703E+00
TI 49 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01 2.102E-01
TI 50 1.994E-01 1.9943-01 1.994E-01 1.994E-01 1.994E-01 1.994E-01 1.994E-01 1.994E-01 1.994E-01 1.994E-01 1.994E-01
V 50 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03 8.917E-03
V 51 3.683E+00 3.688E+00 3.688E+00 3.688E+00 3.688E+00 3.688E+00 3.688E+00 3.688E+00 3.680E+00 3.688E+00 3.688E+00
CR 50 5.750E+00 5.750E+00 5.750E+00 5.750E+00 5.750E+00 5.750E400 5.750E+00 5.750E+00 5.750E+00 5.7503+00 5.750E+00
CR 51 5.159E-03 5.254E-04 5.352E-05 5.451E-06 5.551E-07 7.443E-23 1.072E-42 0.0003+00 0.0003+00 0.000E+00 0.000E+00
CR 52 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.157E+02 1.1579+02
CR 53 1.345E+01 1.345E+01 1.345E+01 1.345E+01 1.3453+01 1.345E401 1.345E+01 1.345E+01 1.345E+01 1.345E+01 1.345E+01
CR 54 3.477E+00 3.477E+00 3.477E+00 3.478E+00 3.478E+00 3.478E+00 3.478E+00 3.4783+00 3.478E+00 3.478E+00 3.478E+00
MN 54 1.180E-03 9.6373-04 7.8703-04 6.427E-04 5.249E-04 2.054E-05 3.576E-07 1.084E-10 3.285E-14 9.957E-18 7.020E-22
MN 55 2.851E+01 2.851E+01 2.852E+01 2.8523+01 2.852E+01 2.854E+01 2.855E+01 2.856E+01 2.856E+01 2.856E+01 2.856E+01
MN 56 1.069E-04 O 0.000+00 0.0003+00 0.0003+00 0.000O+00 0.00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
FE 54 2.515E+01 2.515E+01 2.5153+01 2.5152+01 2.515E+01 2.515E+01 2.515E+01 2.515E+01 2.515E+01 2.515E+01 2.515E+01
FE 55 4.630E-02 4.331E-02 4.052E-02 3.791E-02 3.547E-02 1.221E-02 3.2193-03 2.2393-04 1.557E-05 1.0829-06 4.6573-08
FE 56 4.125E+02 4.125E+02 4.125E+02 4.125F+02 4.125E+02 4.125E+02 4.125E+02 4.125E+02 4.1253+02 4.125E+02 4.125E+02
FE 57 1.0263+01 1.026V+01 1.026E+01 1.026E+01 1.026E+01 1.026E+01 1.026E+01 1.026E+01 1.026E+01 1.026E+01 1.0263+01
FE 58 1.3643+00 1.365E+00 1.366E+00 1.366E+00 1.366E+00 1.366E+00 1.366E+00 1.366E+00 1.366E+00 1.366E+00 1.366E+00
FE 59 1.548E-04 3.793E-05 9.292E-06 2.276E-06 5.577E-07 9.397E-17 5.704E-29 0.000E+00 0.000E+00 0.000O+00 0.0003+00
CO 58 1.913E-03 7.822E-04 3.199E-04 1.308E-04 5.348E-05 3.267E-11 5.578E-19 1.627E-34 0.000E+00 0.0003+00 0.0003+00
CO 59 7.189E-01 7.190E-01 7.190E-01 7,191E-01 7.191E-01 7.191E-01 7.191E-01 7.191E-01 7.1913-01 7.191E-01 7.192E-01
CO 60 1.688E-02 1.633E-02 1.581E-02 1.529E-02 1.480E-02 8.745E-03 4.530E-03 1.216E-03 3.263E-04 8.758E-05 1.855E-05

OUTPUT UNIT - 6 PAGE 38
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MN, SURNUP- 1.00000E+00 16D, FLUX- 1.OOE+00 N/CM-2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% NAM IA FUEL 8 12% PU-240



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 127 of 1134

Cak. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W, Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
NI 58 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01 9.436E+01
NI 59 2.369E-01 2.369E-01 2.369E-01 2.369E-01 2.369E-01 2.369E-01 2.369E-01 2.3699-01 2.368E-01 2.3689-01 2.3688-01
NI 60 3.739E+01 3.739E+01 3.739E+01 3.739E+01 3.739E+01 3.740E+01 3.740E+01 3.7418+01 3.741E+01 3.741E+01 3.741E+01
NI 61 1.683E+00 1.683E+00 1.683E+00 1.683E+00 1.683E400 1.683E+00 1.683E+00 1.6838+00 1.683E+00 1.683E+00 1.683E+00
NI 62 5.283E+00 5.283E+00 5.283E+00 5.2838+00 5.283E+00 5,283E+00 5.2839+00 5.2838+00 5.283E+00 5.2838+00 5.283E+00
NI 63 3.705E-02 3.698E-02 3.691E-02 3.684E-02 3.677Z-02 3.568E-02 3.436E-02 3.187E-02 2.955E-02 2.741E-02 2.508E-02
NI 64 1.455E+00 1.455E+00 1.455E+00 1.455E+00 1.455Z+00 1.455E+00 1.455E+00 1.455E+00 1.455E+00 1.455E+00 1.455E+00
CU 63 5.381E+01 5.381E+01 5.3018+01 5.381E+01 5.381E+01 5.381E+01 5.381E+01 5.3828+01 5.382E+01 5.382E+01 5.382E+01
CU 64 3.105X-04 0.0008+00 0.000E+00 O.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00
CO 65 2.474E+01 2.474E+01 2.474E+01 2.474E+01 2.474E+01 2.474E+01 2.474E+01 2.4748+01 2.474E+01 2.4748+01 2.474E+01
ZN 64 3.7608-02 3.772E-02 3.772E-02 3.772E-02 3.772E-02 3.772E-02 3.772E-02 3.772E-02 3.772E-02 3.772E-02 3.7728-02
ZN 66 2.254Z-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02 2.254E-02
SR 87 1.487E-04 1.487E-04 1.487E-04 1.487E-04 1.487Z-04 1.487E-04 1.487Z-04 1.487E-04 1.487E-04 1.487E-04 1.487E-04
SN 88 1.3698-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02 1.369E-02
SR 89 2.743E-04 7.832E-05 2.236E-05 6.386E-06 1.8239-06 3.560E-15 4.6218-26 O.000E+00 0.000E+00 0.000E+00 0.000E+00

y 89 7.669E-04 9.629E-04 1.019E-03 1.035E-03 1.0399-03 1.041E-03 1.041E-03 1.0419-03 1.041E-03 1.041E-03 1.041E-03
y 90 5.966E-04 2.563E-11 2.545E-11 2.5308-11 2,5159-11 2.286E-11 2.0308-11 1.6009-11 1.261E-11 9.93$E-12 7.506E-12
y 91 8.080E-04 2.740E-04 9.287E-05 3.148E-05 1.067E-05 3.244E-13 1.302E-22 2.104Z-41 0.000E+00 0.000E+00 0.000E+00
ZR 90 3.659E+04 3.659E+04 3.6598+04 3.659E+04 3.659E+04 3.659E+04 3.659E+04 3.659E+04 3.659E+04 3.659E+04 3.6598+04
ZR 91 8.043E+03 8.043E+03 8.0438+03 8.043E+03 8.043E+03 8.043E+03 8.043E+03 8.043E+03 8.043E+03 8.043E+03 8.043E+03
ZR 92 1.243E+04 1.243E+04 1.2438+04 1.243E+04 1.2438+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04
ZR 93 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00 2.269E+00
ZR 94 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292Z+04 1.2929+04 1.2928+04 1.292E+04 1.292E+04 1.292E+04
ZR 95 2.293E-01 8.5278-02 3.1718-02 1.179E-02 4.384E-03 5.861E-10 1.498E-18 9.7888-36 0.000E+00 0.000E400 0.000E+00
ZR 96 2.121E+03 2.121E+03 2.121E+03 2.121E+03 2.121E+03 2.121E+03 2.121E+03 2.1218+03 2.121E+03 2.121E+03 2.121E+03
ZR 97 5.910E-03 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 93 2.889E-08 4.988E-08 7.388E-08 1.008E-07 1.307E-07 9.793E-07 2.880E-06 8.724E-06 1.637Z-05 2.509E-05 3.619E-05
NB 93N 3.869E-07 6.246E-07 8.593E-07 1.0918-06 1.3208-06 4.6108-06 7.884E-06 1.2398-05 1.509E-05 1.672E-05 1.782E-05
NB 95 1.103E-01 7.600E-02 3.404E-02 1.361E-02 5.220E-03 7.149E-10 1.827E-18 1.1948-35 0.00OE+00 O.0O0E+00 0.000E+00
NS 95M 9.126E-05 3.568E-05 1.327E-05 4.934E-06 1.835E-06 2.452E-13 6.2698-22 4.096E-39 0.000E+00 0.000E+00 0.000E+00
NB 97 4.202E-04 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.0009+00 0,000E+00 0.000E+00 0.0008+00
NO 92 5.204E-01 5.204E-01 5.204E-01 5.204E-01 5.204E-01 5.2048-01 5.204E-01 5.2048-01 5.204E-01 5.204E-01 5.204E-01
NO 93 3.415E-05 3.4159-05 3.4158-05 3.415E-05 3.415E-05 3.412E-05 3.408E-05 3.4028-05 3.395E-05 3.388E-05 3.380E-05
NO 94 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01 3.3418-01 3.341B-01 3.341E-01
NO 95 9.452E-01 1.124E+00 1.219E+00 1.259E+00 1.275E+00 1.285E+00 1.285Z+00 1.285E+00 1,205E+00 1.285E+00 1.285E+00
NO 96 6.2368-01 6.236E-01 6.236E-01 6.236E-01 6.236E-01 6.236E-01 6.2368-01 6.236E-01 6.236E-01 6.2368-01 6.236E-01
NO 97 1.798E+00 1.804E+00 1.804E+00 1.804E+00 1.8048+00 1.804E+00 1.804E+00 1.8048+00 1.804E+00 1.804E+00 1.804E+00
NO 98 9.049E-01 9.049E-01 9.049E-01 9.049E-01 9.0498-01 9.049E-01 9.0498-01 9.049E-01 9.049E-01 9.0498-01 9.049E-01
NO 99 1.320E-05 1.334E-15 1.347E-25 1.361E-35 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00
10100 3.668E-01 3.668E-01 3.668E-01 3.668E-01 3.668E-01 3.668E-01 3.6689-01 3.668E-01 3.668E-01 3.668E-01 3.668E-01
TC 99 9.984E-05 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04
RU101 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.0918-04 2.091E-04



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 128 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CD106 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03

CD1Ob 2.447E-03 2.4471E-03 2.447E-03 2.447E-03 2.447E-03 2.447E-03 2.447E-03 2.447E-03 2.447E-03 2.447E-03 2.447E-03

CD110 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02 3.474E-02

CD111 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02 3.602E-02

CD112 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02 6.906E-02

CD114 1.1871E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01

CD116 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02 2.216E-02

IN113 2.856E-02 3.473E-02 3.829E-02 4.034E-02 4.152E-02 4.314E-02 4.314E-02 4.314E-02 4.314E-02 4.314E-02 4.314E-02

IN113H 8.746E-06 5.049E-06 2.913E-06 1.681E-06 9.700E-07 1.465E-10 2.453E-15 6.877E-25 1.928E-34 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 39

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 8% MARK IV - 20% MARK IA FUEL 0 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 M4D, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARE IV - 20% MARK IA FUEL 8 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 Y

IN114M 1.108E-04 3.086E-05 8.595E-06 2.394E-06 6.667E-07 8.739E-16 6.893E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN115 1.466E-05 1.921E-05 2.031E-05 2.057E-05 2.064E-05 2.066E-05 2.066E-05 2.066E-05 2.066E-05 2.066E-05 2.066E-05
SN112 9.994E+00 9.9941+00 9.994E+00 9.994E+00 9.994E+00 9.994E+00 9.994E+00 9.994E+00 9.994E+00 9.994E+00 9.994E+00
SN113 1.457E-02 8.407E-03 4.851E-03 2.799E-03 1.615E-03 2.439E-07 4.084E-12 1.145E-21 3.210E-31 8.994E-41 0.000E+00
SN114 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00

SN125 3.850E+00 3.850E+00 3.850E+00 3.850E+00 3.850E+00 3.850E+00 3.850E+00 3.8501+00 3.850E+00 3.8501+00 3.850E+00

SN116 1.525E+02 1.525E+02 1.525E+02 1.525E+02 1.525E+02 1.525E+02 1.525E+02 1.5251+02 1.525E+02 1.525E+02 1.525E+02

SY117 8.137E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01 8.138E+01

SN117M 1.291E-02 1.407E-04 1.533E-06 1.670E-08 1.819E-10 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
S8118 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02

SN119 9.178E+01 9.180E+01 9.181E+01 9.182E+01 9.183E+01 9.185E+01 9.185E+01 9.185E+01 9.185E+01 9.185E+01 9.185E+01

SN119M 7.194E-02 5.556E-02 4.291E-02 3.314E-02 2.560E-02 4.105E-04 2.342E-06 7.624E-11 2.482E-15 8.080E-20 4.095E-25

8120 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02

SH121 5.692E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SH121N 5.111E-04 5.093E-04 5.076E-04 5.058E-04 5.041E-04 4.769E-04 4.449E-04 3.873E-04 3.371E-04 2.935E-04 2.492E-04

SN122 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01 5.028E+01

SN123 4.725E-03 2.895E-03 1.773E-03 1.086E-03 6.655E-04 2.6201-07 1.452E-11 4.464E-20 1.372E-28 4.217E-37 0.000E+00
SN124 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01 6.216E+01

SN125 1.881E-03 2.654E-06 3.753E-09 5.279E-12 7.452E-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB121 8.652E-02 8.709E-02 8.709E-02 8.709E-02 8.710E-02 8.712E-02 8.716E-02 8.721E-02 8.726E-02 8.731E-02 8.735E-02
SB122 2.868E-05 1.896E-15 1.253E-25 8.283E-36 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB123 4.513E-03 6.343E-03 7.465E-03 8.152E-03 8.572E-03 9.238E-03 9.238E-03 9.238E-03 9.238E-03 9.238E-03 9.238E-03

SB124 1.207E-05 4.218E-06 1.474E-06 5.150E-07 1.800E-07 8.893E-15 6.552E-24 3.475E-42 0.000E+00 0.000E+00 0.000E+00
S8125 5.286E-02 5.144E-02 4.832E-02 4.539E-02 4.264E-02 1.567E-02 4.484E-03 3.672E-04 3.006E-05 2.462E-06 1.285E-07



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 129 of I134

Cale. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

S3126 1.034E-05 6.265E-08 3.796E-10 2.300E-12 1.394E-14 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE122 8.802E-04 9.082E-04 9.082E-04 9.082E-04 9.0823-04 9.082E-04 9.082r-04 9.0823-04 9.082E-04 9.082E-04 9.082E-04
TE124 1.152E-05 1.937E-05 2.212E-05 2.307E-05 2.341K-05 2.359E-05 2.359E-05 2.359E-05 2.359E-05 2.3595-05 2.359E-05
TE125 4.983E-03 8.159E-03 1.126E-02 1.421E-02 1.7008-02 4.434E-02 5.568E-02 5.986E-02 6.020E-02 6.023E-02 6.023E-02
TE125M 5.025E-04 6.294E-04 6.456E-04 6.247E-04 5.930E-04 2.192E-04 6.272K-05 5.135E-06 4.205E-07 3.443E-08 1.797E-09
T9126 8.116E-05 9.144K-05 9.150E-05 9.150E-05 9.150E-05 9.150E-05 9.15OE-05 9.150E-05 9.150E-05 9.150E-05 9.150E-05
LU175 2.253E-03 2.937E-03 3.214E-03 3.326E-03 3.3711-03 3.402E-03 3.402E-03 3.402E-03 3.402E-03 3.402E-03 3.402E-03
LU176 2.164E-05 2.164K-05 2.164E-05 2.164E-05 2.164E-05 2.164E-05 2.164E-05 2.164E-05 2.164E-05 2.164E-05 2.164E-05
HF174 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02 1.942E-02
HF175 1.149E-03 4.652E-04 1.883E-04 7.626E-05 3.087E-05 1.609E-11 2.2541-19 4.423E-35 0.000E+00 0.0009+00 0.000E+00
HP176 6.965E-01 6.965E-01 6.965E-01 6.965E-01 6.965E-01 6.965E-01 6.96SE-01 6.965E-01 6.965E-01 6.961E-01 6.965E-01
HF177 1.2613+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00 1.261E+00
HF178 4.5603+00 4.560E+00 4.560E+00 4.56OE+00 4.560E+00 4.560E+00 4.560E+00 4.560E+00 4.5609+00 4.560E+00 4.5609+00
HF179 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00 2.777E+00
HF180 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00 5.337E+00
HF181 9.604E-03 2.158E-03 4.850E-04 1.090E-04 2.449E-05 1.036E-15 1.117E-28 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HF182 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05 9.649E-05
TA181 3.141E-02 3.887E-02 4.056E-02 4.094E-02 4.103E-02 4.1061-02 4.106E-02 4.106E-02 4.106E-02 4.106E-02 4.106E-02
TA182 4.094E-04 2.361E-04 1.362E-04 7.814E-05 4.530E-05 6.790E-09 3.488E-12 3.376E-12 3.376E-12 3.376E-12 3.376E-12
TA183 3.217E-05 1.311E-10 5.345E-16 2.178E-21 8.880E-27 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
W1H0 4.579E-03 4.579E-03 4.579E-03 4.579E-03 4.579E-03 4.579E-03 4.579E-03 4.579E-03 4.5793-03 4.579E-03 4.579E-03
N81 4.556E-05 2.702E-05 1.603E-05 9.5081-06 5.640E-06 1.324E-09 3.848E-14 3.250E-23 2.7453-32 2.308E-41 0.0001+00
W182 8.981E-01 8.983E-01 8.984E-01 8.984E-01 8.985E-01 8.985E-01 8.985E-01 8.981E-01 8.985E-01 8.985E-01 8.985E-01
W183 5.6123-01 5.612E-01 5.612E-01 5.612E-01 5.622E-01 5.612E-01 5.6123-01 5.612E-01 5.612E-01 5.612E-01 5.612E-01
W184 1.144E+00 1.144E+00 1.144E+00 1.144E+00 1.144E+00 1.1441+00 1.144E+00 1.144E+00 1.144E+00 1.144E+00 1.144E+00
U185 7.719E-04 3.323E-04 1.431E-04 6.159K-05 2.652E-05 3.692E-11 1.766E-18 4.039E-33 0.000E+00 0.000E+00 0.0003+00
w186 1.001E+00 1.001E+00 1.001E+00 1.001E+00 1.0011+00 1.001E+00 1.001E+00 1.001E+00 1.001E+00 1.001E+00 1.0013+00

OUTPUT UNIT - 6 PAGE 40
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% HARK IA FUEL 8 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MN, BURKUP- 1.00000E+00 M9D, FLUX- 1.00E+00 N/CM**2-SEC

5 SU184ARY TABLE: CONCENTRATIONS, GRAS
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
8187 3.406E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
v188 3.260E-05 1.310E-05 5.261E-06 2.113E-06 8.489E-07 3.903E-13 4.674E-21 6.701E-37 0.000E+00 0.000E+00 0.000E+00

RE185 1.260E-03 1.700E-03 1.889E-03 1.970E-03 2.005E-03 2.032E-03 2.032E-03 2.032E-03 2.032E-03 2.032E-03 2.032E-03
RE187 5.890E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02 5.924E-02
RE188 1.276E-05 1.349E-07 5.419E-08 2.177E-08 8.744E-09 4.021E-15 4.814E-23 6.902E-39 0.000E+00 0.000E+00 0.0003+00
OS186 9.696E-05 1.021E-04 1.021E-04 1.021E-04 1.021E-04 1.021E-04 1.021E-04 1.021E-04 1.021E-04 1.021E-04 1.021E-04



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 130 of 1134

Cale. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

OSISS 1.594E-03 1.626E-03 1.634E-03 1.637E-03 1.639E-03 1.640E-03 1.640E-03 1.640E-03 1.640E-03 1.640E-03 1.640E-03
P8204 1.011E-01 1.011E-01 1.011E-01 1.0119-01 1.011E-01 1.011E-01 1.011E-01 1.011E-01 1.011E-01 1.011E-01 1.011E-01
PS205 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05 3.703E-05
PB206 1.7429+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00 1.742E+00
PR207 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00 1.636E+00
PB208 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.661E+00 3.861Z+00 3.861E+00 3.861E+00 3.861E+00
SUNTOT 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04

TOTAL 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04
OUTPUT UNIT - 6 PAGE 41

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1MTU 80% MARK IV - 20% MARE IA FUEL 9 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWID, FLUX- 1.00E+00 N/CM"2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% MARE IA FUEL 0 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
H 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00 3.842E+00
HE 2.321E-02 2.321E-02 2,321E-02 2.321E-02 2.322E-02 2.3232-02 2.325E-02 2.327E-02 2.328E-02 2.329E-02 2.329E-02
LI 2.994E-02 2.994E-02 2.994E-02 2.9948-02 2.994E-02 2.994E-02 2.994E-02 2.994E-02 2.994E-02 2.994E-02 2.994E-02
BE 9.997E+00 9.997E+00 9.997E+00 9.997E+00 9.997E+00 9.9978+00 9.997E+00 9.9978+00 9.997E+00 9.997E+00 9.997E+00
a 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01 2.515E-01
C 5.702E+02 5.702E+02 5.702E+02 5.702Z+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02
N 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01 8.079E+01
NE 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.945E-05 7.9458-05
NA 1.468E+00 1,468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.4681+00 1.468E+00
MG 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647Z+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01
AL 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.0548+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02
SI 1.315E+02 1.315E+02 1.315E+02 1.315Z+02 1.315E+02 1.315E+02 1.315E+02 1.315E+02 1.315E+02 1.315E+02 1.315E+02
P 1.932E-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1.933E-04 1.9339-04

TI 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.171E+00 3.671E+00
V 3.692E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00 3.697E+00

CR 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02
MN 2.851E+01 2.851E+01 2.852E+01 2.852E+01 2.852E+01 2.854E+01 2.855E+01 2.856E+01 2.856E+01 2.856E+01 2.856E+01

FE 4.493E+02 4.493E+02 4.493E+02 4.493E+02 4.493E+02 4.493E+02 4.493E+02 4.493E+02 4.4938+02 4.493E+02 4.493E+02
CO 7.377E-01 7.361E-01 7.352E-01 7.345E-01 7.339E-01 7.278E-01 7.236E-01 7.203E-01 7.194E-01 7.192E-01 7,192E-01

NI 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.405E+02 1.405E+02 1.405E+02 1.405E+02 1.405E+02 1.4049+02
CU 7.855E+01 7.855E+01 7.855E+01 7.855E+01 7.855E+01 7.855E+01 7.855E+01 7.856E+01 7.856E+01 7.856E+01 7.856E+01

2N 6.015E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02 6.026E-02

SR 1.411E-02 1.392E-02 1.386E-02 1.385E-02 1.384E-02 1.384E-02 1.384E-02 1.384E-02 1.384E-02 1.384E-02 1.384E-02

y 2.174E-03 1.237E-03 1.112E-03 1.066E-03 1.050E-03 1.041E-03 1.041E-03 1.041E-03 1.041E-03 1.041E-03 1.041E-03



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 131 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01110/2011

ZR 7.211E+04 7.211E+04 7.211E+04 7.211E+04 7.211E+04 7.211E+04 7.211E+04 7.211E+04 7.2113+04 7.2113+04 7.211E+04
NB 1.108E-01 7.604Z-02 3.405E-02 1.362E-02 5.223E-03 5.913E-06 1.109E-05 2.143E-05 3.178E-05 4.213E-05 5.434E-05
MO 5.493E+00 5.678E+00 5.773E+00 5.814E+00 5.829E+00 5.839E+00 5.839E+00 5.839E+00 5.839E+00 5.839E+00 5.839E+00
TC 9.985E-05 1.0159-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04 1.015E-04
RU 2.091E-04 2.0913-04 2.091Z-04 2.0911-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04 2.091E-04
CD 2.867E-01 2.8673-01 2.867E-01 2.8671-01 2.867E-01 2.867E-01 2.867E-01 2.867E-01 2.8679-01 2.867E-01 2.867E-01
IN 2.869E-02 3.478E-02 3.832E-02 4.0361-02 4.155E-02 4.316E-02 4.316E-02 4.316E-02 4.3161-02 4.316E-02 4.316E-02
SN 1.064Z+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.0643+03 1.064E+03
SB 1.439E-01 1.4493-01 1.429E-01 1.406E-01 1.383E-01 1.120E-01 1.009E-01 9.602E-02 9.653E-02 9.655E-02 9.659E-02
TE 6.459E-03 9.808E-03 1.293E-02 1.586E-02 1.8613-02 4.558E-02 5.677E-02 6.088E-02 6.1223-02 6.125E-02 6.125E-02
LU 2.275E-03 2.958E-03 3.235E-03 3.3473-03 3.393E-03 3.424E-03 3.424E-03 3.424E-03 3.424E-03 3.424E-03 3.424E-03
HF 1.466E+01 1.465E+01 1.465E+01 1.465X+01 1.465E+01 1.465E+01 1.465E+01 1.465E+01 1.465E+01 1.465E+01 1.465E+01
TA 3.185E-02 3.911E-02 4.069E-02 4.102E-02 4.107E-02 4.106E-02 4.106E-02 4.106E-02 4.106E-02 4.106Z-02 4.106E-02
v 3.610E+00 3.609E+00 3.609E+00 3.609E+00 3.609E+00 3.609E+00 3.609E+00 3.6093+00 3.609E+00 3.609E+00 3.609X+00

RE 6.018E-02 6.094E-02 6.1131-02 6.121E-02 6.125E-02 6.127E-02 6.127E-02 6.127E-02 6.127E-02 6.1273-02 6.121E-02
US 1.691E-03 1.728E-03 1.736E-03 1.740E-03 1.741E-03 1.742E-03 1.742E-03 1.742E-03 1.742E-03 1.742E-03 1.742E-03
Ps 7.340E+00 7.340E+00 7.340E+00 7.340E+00 7.3403+00 7.340E+00 7.340E+00 7.340E+00 7.340E+00 7.340E+00 7.340z+00
SUXTOT 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.5683+04 7.568E+04 7.568E+04 1.568E+04 7.568E+04 7.568E+04

TOTAL 7.568E+04 7.568E+04 7.568E+04 7.5683+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04

CUMULATIVE TABLE TOTALS

AP+FP 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.5681+04 7.568E+04
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.00O3+00 0.0003+00 0.0003+00
AP+ACT+FP 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 1.5683+04 7.568E+04 7.568E+04

OUTPUT UNIT = 6 PAGE 42
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

S1 MTU80% MARK IV - 20% MARE IA FUEL 6 12% PU-240
ACTIVATION PRODUCTS

POKER- 1.00000E+00 Mm, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CN**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 WTU 80 MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 3 8.476E-01 8.358E-01 8.242E-01 8.127E-01 8.014E-01 6.402E-01 4.835E-01 2.758E-01 1.574E-01 8.977E-02 4.629E-02
H 4 9.529E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

BE 6 1.229E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.0001+00
LI 8 3.830E-02 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.OO0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 8 2.120E+02 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
BE 10 1.165E-06 1.165E-06 1.165E-06 1.1653-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06

B 12 3.401E-02 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 132 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

C 14 3.037E-01 3.037E-01 3.037E-01 3.037E-01 3.037E-01 3.036E-01 3.034E-01 3.030E-01 3.026E-01 3.023E-01 3.018E-01
C 15 3.813E-05 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 O.000E+D0 0.000E+00 0.000E+00 0.0005+00 0.000E+00
N 16 1.359E-04 0.0005+00 0.000E+00 0.OOOE+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00
F 20 3.180E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+O0 0.000E+00 0.000E+00 0.0005+00 0.000E+00

NE 23 4.060E-01 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24 3.495E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24M 7.042E+00 o.oooE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 25 1.926E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 27 8.335E+01 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 28 1.982E+03 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 29 5.235E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 30 5.074E-04 0.00OE+00 0.000E+00 0.000E+00 0.00E++00 0.0005E00 0.000E+00 0.0005400 0.000E+00 0.000E+00 0.000E+00
SI 31 4.718E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SI 32 3.652E-10 3.651E-10 3.650E-10 3.649E-10 3.648E-10 3.633E-10 3.6135-10 3.575E-10 3.537E-10 3.500E-10 3.456E-10
P 32 2.735E-04 3.271E-06 3.949E-08 8.330E-10 3.704E-10 3.6335-10 3.614E-10 3.575E-10 3.537E-10 3.500E-10 3.456E-10

CA 45 3.4175-04 2.317E-04 1.571E-04 1.066E-04 7.226E-05 1.445E-07 6.115E-11 1.095E-17 1.961E-24 3.511E-31 3.370E-39
SC 46 5.768E-02 2.710E-02 1.273E-02 5.983E-03 2.811E-03 1.586E-08 4.363E-15 3.300E-28 0.000E+00 0.000E+00 0.000E+00
SC 47 1.113E-01 6.966E-10 4.359E-18 2.727E-26 1.707E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 48 1.071E-02 9.326E-18 8.125E-33 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 49 8.753E-03 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.00O5+00 0.000E+00 0,000E+00
SC 50 1.768E-04 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000&+00 0.000E+00 0.000E+00
TI 51 2.096E-01 0.0005+00 0.00E+00 .000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
V 52 9.946E+01 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.0003+00 0.000E+00 0.0.00+00 0.0005+00 0.000E+00 0.000E+00
V 53 2.233E-02 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 54 2.284E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000R+00 0.000E+00

CR 51 4.769E+02 4.857E+01 4.947E+00 5.039E-01 5.1325-02 6.880E-18 9.910E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CR 55 6.8055+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 54 9.1345+00 7.460E+00 6.092E+00 4.975E+00 4.063E+00 1.590E-01 2.7685-03 8.391E-07 2.543E-10 7.708E-14 5.435E-18
MM 56 2.321E+03 0.0005+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 57 6.414E-02 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 58 2.085E-04 0.000E+00 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.0003+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00
FE 55 1.158E+02 1.083t+02 1.013E+02 9.481E+01 8.8705+01 3.053E+01 8.0525+00 5.599E-01 3.893E-02 2.707E-03 1.165E-04
FE 59 7.616E+00 1.866E+00 4.572E-01 1.120E-01 2.744E-02 4.6235-12 2.806E-24 0.0005+00 0.000E+00 0.000E+00 0,000Z+00
CO 58 6.088E+01 2.4895+01 1.018E+01 4.162E+00 1.702E+00 1.040E-06 1.775E-14 5.176E-30 0.000E+00 0.000E+00 0.000E+00
CO 60 1.909E+01 1.848E+01 1.788E+01 1.730E+01 1.674E+01 9.892E+00 5.125E+00 1.375E+00 3.691E-01 9.907E-02 2.098E-02
CO 60 1.195E+02 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 61 3.405E-01 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.0003+00 0.0005+00 0.0003+00 0.0005+00 0.000E+00
Co 62 5.819Z-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 59 1.795E-02 1.795E-02 1.795E-02 1.195E-02 1.795E-02 1.7955-02 1.795E-02 1.795E-02 1.795E-02 1.794E-02 1.794E-02
NI 63 2.286E+00 2.282E+00 2.278E+00 2.273E+00 2.269E+00 2.202E+00 2.120E+00 1.966E+00 1.824E+00 1.691E+00 1.547E+00
NI 65 9.827E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 66 5.115E-05 4.254E-17 3.538E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 64 1.19$E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 133 of 1134
Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CU 66 2.583E+02 4.261E-17 3.543E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 43

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 MTU 80% MARE IV - 20% MARK IA FUEL 8 12% P0-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 M3, BURNUP- 1.00000E+00 M3D, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 HTU 80% NARE IV - 20% MARE IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
CU 67 2.519E-04 5.456E-15 1.182E-25 2.557E-36 0.000E400 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00
EN 65 4.599E-02 3.548E-02 2.737E-02 2.111E-02 1.629E-02 2.561E-04 1.426E-06 4.419E-11 1.370E-15 4.246E-20 2.031E-25
SR 89 7.973E+00 2.277E+00 6.500E-01 1.856E-01 5.3008-02 1.035E-10 1.343E-21 0.000E+00 0.000+00 0.0008+00 0.000E+00
SR 90 1.401E-05 1.393E-05 1.385E-05 1.377E-05 1.368E-05 1.244E-05 1.105E-05 8.706E-06 6.862E-06 5.409E-06 4.084E-06
SR 91 1.704E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 93 5.885E-03 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 89M 1.560E-04 6.072E-13 2.363E-21 9.196E-30 0.000E+00 0.0008+00 0.OOOE+00 0.000+00 0.000O+00 0.000OE00 0.0008+00
Y 90 3.247E+02 1.395E-05 1.385E-05 1.377E-05 1.369E-05 1.245E-05 1.105E-05 8.708E-06 6.864E-06 5.4108-06 4.085E-06
Y 91 1.982E+01 6.722E+00 2.279E+00 7.724E-01 2.618E-01 7.960E-09 3.195E-18 5.1628-37 0.000E+00 0.000+00 0.000E+00
Y 92 1.9188+01 0.0008+00 0. OOOE00 0.0008+00 0.00E+00 0.O00+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
Y 93 5.884E-03 0.000E+00 0.0008+00 0.000+00 0.00E+00 0.0O0E+00 O.000E+00 0.0000E0 0.0008+00 0.0008+00 0.0008+00
Y 94 1.220+00 0.0008+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000+00 0.0O0E+00
Y 96 7.832E-03 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+0O 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.000E+00

ER 89 1.5638-04 6.082E-13 2.367E-21 9.211E-30 5.600E-38 0.000E+00 0.00E+00 0.000E+00 0.000+00 0.000E+00 0.OO0E+00
ZR 93 5.704E-03 5.704E-03 5.704E-03 5.704E-03 5.704E-03 5.704E-03 5.7048-03 5.703E-03 5.703E-03 5.7038-03 5.703E-03
ZR 95 4.928E+03 1.833E+03 6.814E+02 2.534E+02 9.423E+01 1.260E-05 3.220E-14 2.104E-31 O.0008+00 0.000E+00 0.000E+00
ZR 97 1.130E+04 0.000E+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.00+00 0.000E+00 0.000E+00 0.0008+00 0.0008+00
NB 92 3.110E-02 6.123E-05 1.204E-07 2.374E-10 4.669E-13 0.OOOE+00 0.000E+00 0.000E+00 0.00OE+00 0.0O0E+00 0.000E+00
NB 93M 1.094E-04 1.766E04 2.430E-04 3.085E-04 3.732E-04 1.304E-03 2.229E-03 3.503E-03 4.268E-03 4.727E-03 5.039E-03
NB 94 6.043E-08 6.043E-08 6.043E-08 6.043E-08 6.043E-08 6.042E-08 6.041E-08 6.039E-08 6.0378-08 6.035E-08 6.032E-08
NB 95 4.315E+03 2.973E+03 1.332E+03 5.325E+02 2.042E+02 2.797E-05 7.148E-14 4.670E-31 0.000E+00 0.0008+00 0.0OE+00
NS 95M 3.477E+01 1.359E+01 5.0558+00 1.880E+00 6.990E-01 9.345E-08 2.389E-16 1.5618-33 0.0008+00 0.OO0+00 0.0009+00
NB 96 2.870E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0008+00 0.0OE+0O 0.000E+00 0.0O0E+00
NB 97 1.130E+04 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 97H 1.070E+04 0.0008+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000+00
Ns 98 6.544E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.00OE+00 0.000E+00 0.00OE+00
NO 93 9.031E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00
NO 93 3.754E-05 3.754E-05 3.754E-05 3.7548-05 3.753E-05 3.751E-05 3.7478-05 3.739E-05 3,7321-05 3.725E-05 3.716E-05
No 99 6.334E+00 6.399E-10 6.464E-20 6.531S-30 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0101 1.573E+00 0.000E+00 0.000E+00 0.00E+00 0.00E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000+00
TC 99 1.693E-06 1.721E-06 1.7218-06 1.721E-06 1.721E-06 1.7218-06 1.721E-06 1.721E-06 1.721E-06 1.7218-06 1.721E-06
TC100 2.327E-02 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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TC101 1.573E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG108 2.0801-04 2.366E-09 2.363E-09 2.360E-09 2.356E-09 2.306E-09 2.243E-09 2.124E-09 2.011E-09 1.905E-09 1.786E-09
AG108m 2.662E-08 2.659E-08 2.655E-08 2.6519-08 2.648E-08 2.590E-08 2.521E-08 2.387E-08 2.260E-08 2.140E-08 2.001E-08

AG109M 4.717E-03 4.115E-03 3.590E-03 3.132E-03 2.733E-03 3.082E-04 2.014E-05 8.597E-08 3.671E-20 1.568E-12 2.510E-15

AG110 4.830E-04 5.819E-08 4.517E-08 3.506E-08 2.722E-08 4.730E-10 2.984E-12 1.188E-16 4.727E-21 1.881E-25 1.209E-30
AG110M 5.636E-06 4.3751E-06 3.396E-06 2.636E-06 2.046E-06 3.556E-08 2.243E-10 8.929E-15 3.554E-19 1.415E-23 9.089E-29

CD107 8.810E-03 0.000E+00 0.0009+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 Q.OOOE+00 0.0001+00
CD109 4.716E-03 4.115E-03 3.590E-03 3.132E-03 2.733E-03 3.082E-04 2.014E-05 8.5971-08 3.671E-10 1.568E-12 2.510E-15
CD111M 1.558E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD11S 1.942E+00 8.933E-13 4.108E-25 1.643E-37 0.000z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
CD11514 1.528E-01 3.696E-02 8.941E-03 2.163E-03 5.231E-04 7.184E-14 3.377E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117 6.305E-02 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.0001+00
CD117H 2.208E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD119 1.462E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
CD121 4.446E-05 0.0O0E+00 0.000E+00 0.00OE+00 0.0O0E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN113M 1.463E+02 8.449E+01 4.875E+01 2.813E+01 1.623E+01 2.452E-03 4.105E-OS 1.151E-17 3.226E-27 0.000E+00 0.000E+00
IN114 7.623E+00 6.835E-01 1.904E-01 5.302Z-02 1.477E-02 1.936E-11 1.527E-22 0.000E+00 0.000E+00 0.000E+00 0.0001+00
IN114M 2.564E+00 7.142E-01 1.9891-01 5.540E-02 1.543E-02 2.022E-11 1.595E-22 0.0001+00 0.000E+00 0.000E+00 0.000E+00
IN116 1.034E-01 0.0001+00 0.0001+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 44

ORIGEN2 V2.2 (5-4-2002), Run on 07/21/10 at 06:31:56

* 1 MTU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MD, FLUX 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
I 1Th 80% MARE IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
N16X 3.549E-02 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00
IN117 8.916E-02 O.000E+00 0.000E+00 0.000E+0 0.0001+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN117M 5.964E-02 0.O00E+00 O.000 OE+OO .000E+00 0.OE+00 O.000E+00 0.O00E+00 0.000E+00 0.0001+00 0.0006+00 0.000E+00
IN118 1.930E-02 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.000E+00 0.0001+00 0,000E+00 0.000E+00
IN119 1.368E-02 0.000E+00 0.000E+00 0.0O0E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E400
IN119H 1.462E-04 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.00+00 0.000+00 0.0001+00 0.00O1+00 O 00E+00 0.000E+00
IN121 3.644E-05 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN113 1.463E+02 8.444E+01 4.872E+01 2.811E+01 1.622E+01 2.450E-03 4.102E-08 1.150E-17 3.2241-27 9.033E-37 0.000E+00
SN113M 8.898E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SH117H 1.029E+03 1.121E+01 1.222E-01 1.331E-03 1.450E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
54119M 3.223E+02 2.489E+02 1.923E+02 1.485E+02 1.147E+02 1.839E+00 1.049E-02 3.416E-07 1.112E-11 3.620E-16 1.835E-21

SN121 5.505E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN121H 3.023E-02 3.013E-02 3.002E-02 2.992E-02 2.981E-02 2.821E-02 2.632E-02 2.291E-02 1.994E-02 1.736E-02 1.474E-02

SN123 3.885E+01 2.380E+01 1.458E+01 8.932E+00 5.472E+00 2.154E-03 1.194E-07 3.670E-16 1.128E-24 3.467E-33 0.00OE+00
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SN123M 2.174E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+O0 0.000E+00 0.000E+00 0.000E+00 0.000E+00
80125 2.039E+02 2.870E-01 4.069E-04 5.723E-07 8.079E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S30125M 1.611E+02 0.000E+00 0.000E+00 0.0001+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122 1.137E+01 7.518E-10 4.969E-20 3.285E-30 0.000E+00 0.000E+00 0.DOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122H 9.897Z-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+OO 0.000E+00
S8124 2.112E-01 7.381E-02 2.579E-02 9.013E-03 3.149E-03 1.556E-10 1.147]-19 6.082E-38 0.O00E+00 0.000E+00 0.000E+00
SB124M 1.009E-03 0.000E+00 0.000E+00 0.00+00 0.00OE+00 0.000E+00 0.000,+00 0.000E+00 0.0001+00 0.0O0E+00 0.000E+00
88125 5.460E+01 5.313E+01 4.991E+01 4.6891+01 4.404E+01 1.619E+01 4.632E+00 3.793E-01 3.105E-02 2.5435-03 1.327E-04
S9126 8.648E-01 5.2409-03 3.175E-05 1.924E-07 1.166E-09 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.00010 0.000E+00
SB126M 8.675E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.Q00+00 0.0001+00 0.0001+00 0.000E+00
TE123M 6.232E-03 3.673E-03 2.164E-03 1.275E-03 7.515E-04 1.588Z-07 4.0481-12 2.629E-21 1.709E-30 1.5301-39 0.000E+00
TE125H 9.054E+00 1.134E+01 1.163E+01 1.126E+01 1.068E+01 3.949E+00 1.130E+00 9.253E-02 7.577E-03 6.204E-04 3.238E-05
TE127 8.274E-04 1.646E-05 9.211E-06 5.154E-06 2.884E-06 2.662E-10 2.409E-15 1.972E-25 1.598E-35 0.000E+00 0.000E+00
TE127H 3.004E-05 1.681E-05 9.404E-06 5.262E-06 2.944E-06 2.718E-10 2.4591-15 2.014E-25 1.649E-35 0.000E+00 0.000E+00
LU176M 6.218E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00
LU177 7.0771-02 1.499E-05 6.199E-06 4.1211-06 2.739E-06 3.982E-09 1.126E-12 9.079E-20 7.318E-27 5.899E-34 0.000E+0O
LM177M 6.0991-05 4.055E-05 2.695E-05 1.792E-05 1.191E-05 1.725E-08 4.898E-12 3.948E-19 3.182E-26 2.5651-33 0.000E+00
HF175 1.2251+01 4.961E+00 2.008E+00 8.132E-01 3.292E-01 1.716E-07 2.404E-15 4.716E-31 0.000E+00 0.000E+00 0.000E+00
HP178M 1.286E+01 0.000E+00 0.000E+00 0.0001+00 0.OO0E+00 0.0001+00 0.0003+00 0.000E+00 0.0ODE+0O 0.000E+00 0.000E+0O
M1F79M 2.5103+03 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HF180M 6.2771+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00
mr181 1.635E+02 3.674E+01 8.256E+00 1.855E+00 4.169E-01 1.763E-11 1.901E-24 O.000E+00 0.000E+00 0.000E+00 0.000E+00
HF182 2.1071-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08 2.1071-08 2.107E-08 2.1071-08
TA182 2.555E+00 1.474E+00 8.499Z-01 4.902E-01 2.827Z-01 4.238E-05 2.177E-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08
TA182M 4.722E-03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.0O0E+00 0.OO0O+00 0.000E+00 0.000E+00 O.000E+00
TA183 4.503E+00 1.835E-05 7.481E-11 3.049E-16 1.243E-21 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00
w181 2.713E-01 1.609E-01 9.547E-02 5.663E-02 3.359E-02 7.886E-06 2.292Z-10 1.936E-19 1.635E-28 1.375E-37 O.000E+00
W183M 6.523E-01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.00O3+00 0.000E+00 0.000E+00 0.000E+00
v185 7.258E+00 3.124E+00 1.345E+00 5.791E-01 2.493E-01 3.471E-07 1.660E-14 3.798E-29 0.000E+00 0.000E+00 0.000E+00
W185M 9.699E-03 0.0003+00 0.000E4.00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00
W187 2.389Z+02 0.000E+00 0.000E+00 0.00OE+00 O.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
f188 3.264E-01 1.311E-01 5.2679-02 2.116E-02 8.500E-03 3.908E-09 4.680E-17 6.7091-33 0.000E+00 0.000E+00 O.000E+00
RE186 1.020E+00 5.376E-08 2.832E-15 1.492E-22 7.861E-30 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.OO0E+0O 0.0001+00
RE187 2.2533-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09
RE188 1.253E+01 1.325E-01 5.321E-02 2.138E-02 8.587E-03 3.9491-09 4.728E-17 6.779E-33 0.000E+00 O.000E+00 0.000E+00
RE188M 1.193E+01 0.0003+00 0.03+00 0.000E+00 0.0O0E+00 0.000E+00 0.00E+00 O.0ODE+00 0.0001+00 0.000E+00 0.000E+00
RE189 3.619E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00+00

OUTPUT UNIT - 6 PAGE 45
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 114TU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MR, BURNUP- 1.00000E00 140D, FLUX- 1.00E+00 N/CM**2-SEC



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 136 of 1134

Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 KTU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
PB205 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09
PS209 2.406E-03 0.OOOE+00 O.OOOE+0O 0.OOOE+00 0.OOOE+00 0.000E+00 0.OOOE+00 O.OOOE+00 O.OOOE+00 0.000E+00 0.000E+00
SUfTOT 5.588E+04 5.607E+03 2.545E+03 1.190E+03 6.229E+02 6.577E+01 2.191E+01 5.002E+00 2.778E+00 2.234E+00 1.960E+00

TOTAL 5.588E+04 5.607E+03 2.545E+03 1.190E+03 6.229E+02 6.577E+01 2.191E+01 5.002E+00 2.778E+00 2.234E+00 1.960E+00
OUTPUT UNIT = 6 PAGE 46

ORTGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% HARK IA FUEL 8 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.OOOOOE+00 MW, BURKDP- 1.OOOOOE+00 MMD, FLUX- 1.00E+00 N/CM"2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CORIES
1 MTU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

H 9.429E-01 8.358E-01 8.242E-01 8.127E-01 8.014E-Cl 6.402E-01 4.835E-01 2.758E-01 1.574E-01 8.977E-02 4.629E-02

HE 1.229E+02 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.O00E+00 0.000E+00 0.OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LI 3.830E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
BE 2.120E+02 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06 1.165E-06
B 3.401E-02 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
C 3.038E-01 3.037E-01 3.037E-01 3.037E-01 3.037E-01 3.036E-01 3.034E-01 3.030E-01 3.026E-01 3.023E-01 3.018E-01

N 1.359E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00
F 3.180E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00

NE 4.060E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
NA 4.218E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 8.335E+01 0.0000+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.0000+00 0.000E+00 0.000E+00
AL 1.982E+03 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
SI 4.716E+00 3.651E-10 3.650E-10 3.649E-1O 3.648E-10 3.633E-10 3.613E-10 3.575E-10 3.537E-10 3.500E-10 3.456E-10

P 2.735E-04 3.271E-06 3.949E-08 8.330E-10 3.704E-10 3.633E-10 3.614E-10 3.575E-10 3.537E-10 3.500E-10 3.456E-10

CA 3.417E-04 2.317E-04 1.571E-04 1.066E-04 7.226E-05 1.445E-07 6.115E-11 1.095E-17 1.961E-24 3.511E-31 3.370E-39

SC 1.886E-01 2.710E-02 1.273E-02 5.983E-03 2.811E-03 1.586E-08 4.363E-15 3.3000-28 0.000E+00 0.000E+00 0.000E+00
TI 2.09GE-01 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00
V 9.948E+01 1.595E-15 1.595E-15 1.595E-15 1.595E-15 1.595E-15 1.595E-15 1.595E-15 1.595E-15 1.595E-15 1.595E-15

CR 4.837E+02 4.857E+01 4.947E+00 5.039E-01 5.132E-02 6.880E-18 9.910E-38 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00
Mt 2.330E+03 7.460E+00 6.092E400 4.975E+00 4.063E+00 1.590E-01 2.7680-03 8.391E-07 2.543E-10 7.700E-14 5.435E-18

FE 1.234E+02 1.102E+02 1.018E+02 9.492E+01 8.873E+01 3.053E+01 8.052E+00 5.599E-01 3.893E-02 2.707E-03 1.165E-04
CO 1.999E+02 4.337E+01 2.806E+01 2.146E+01 1.844E+01 9.892E+00 5.125E+00 1.375E+00 3.691E-01 9.907E-02 2.098E-02

NI 1.213E+01 2.300E+00 2.296E+00 2.291E+00 2.287E+00 2.220E+00 2.138E+00 1.984E+00 1.8420+00 1.709E+00 1.565E+00

CU 1.456E+03 5.499E-15 1.182E-25 2.557E-36 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 137 of 1134
Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

EN 4.599E-02 3.548E-02 2.737E-02 2.1111-02 1.629E-02 2.561E-04 1.426E-06 4.419E-11 1.370E-15 4.246E-20 2.031E-25
SR 9.683E+00 2.277E+00 6.500E-01 1.856E-01 5.301E-02 1.244E-05 1.105Z-05 8.706E-06 6.862E-06 5.409E-06 4.084E-06
Y 3.650E+02 6.722E+00 2.2799+00 7.724E-01 2.619E-01 1.245E-05 1.1052-05 8.708E-06 6.$64E-06 5.410E-06 4.085E-06

ZR 1.623Z+04 1.833E+03 6.814E+02 2.534E+02 9.424E+01 5.716E-03 5.704E-03 5.703E-03 5.703E-03 5.703E-03 5.703E-03NB 2.635E+04 2.987E+03 1.337E+03 5.344E+02 2.049E+02 1.332E-03 2.229E-03 3.503E-03 4.2681-03 4.727E-03 5.039E-03
MU 7.916E+00 3.754E-05 3.754E-05 3.754E-05 3.753E-05 3.751E-05 3.747E-05 3.739E-05 3.732E-05 3.725E-05 3.716E-05
TC 1.596E+00 1.721E-06 1.721E-06 1.721E-06 1.721E-06 1.721E-06 1.721E-06 1.721E-06 1.721E-06 1.721E-06 1.721E-06
AG 5.414E-03 4.119E-03 3.594E-03 3.135E-03 2.735E-03 3.082E-04 2.016E-05 1.120E-07 2.496E-08 2.331E-08 2.185E-08
CD 2.190E+00 4.108E-02 1.253E-02 5.295Z-03 3.256E-03 3.082E-04 2.014E-05 8.597E-08 3.671E-10 1.568E-12 2.510E-15
IN 1.569E+02 8.588E+01 4.9143+01 2.824E+01 1.626E+01 2.452E-03 4.105E-08 1.4018-16 1.286E-16 1.286t-16 1.286E-16
SN 2.541Z+03 3.687E+02 2.5573+02 1.856E+02 1.364E+02 1.872E+00 3.6813-02 2.291E-02 1.994E-02 1.736E-02 1.474E-02SB 6.724E+01 5.321E+01 4.994E+01 4.689E+01 4.405E+01 1.619E+01 4.632E+00 3.793E-01 3.105E-02 2.5433-03 1.327E-04
TE 9.062E+00 1.134E+01 1.1639+01 1.126E+01 1.069E+01 3.949E+00 1.130E+00 9.253E-02 7.577E-03 6.204E-04 3.238E-05
LU 6.926E-01 5.553E-05 3.315E-05 2.204E-05 1.465E-05 2.123E-08 7.490E-12 1.466E-12 1.466E-12 1.466E-12 1.466E-12
HF 2.705E+03 4.170E+01 1.026E+01 2.66$E+00 7.461E-01 1.927E-07 2.107E-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08
TA 7.063E+00 1.4743+00 8.499E-01 4.902E-01 2.827E-01 4.238E-05 2.177E-08 2.107E-08 2.107E-08 2.107E-08 2.107E-08
H 2.474E+02 3.417E+00 1.493E+00 6.569E-01 2.914E-01 8.237E-06 2.292E-10 1.936E-19 1.635E-28 1.375E-37 0.000E+00
RE 2.546E+01 1.325E-01 5.321E-02 2.138E-02 8.587E-03 6.215E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09 2.266E-09PB 2.406E-03 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09 2.153E-09
SUNTOT 5.588E+04 5.607E+03 2.545E+03 1.190E+03 6.229E+02 6.577E+01 2.191E+01 5.002E+00 2.778E+00 2.234E+00 1.960E+00

TOTAL 5.5883+04 5.607E+03 2.545E+03 1.190E+03 6.229E+02 6.577E+01 2.191E+01 5.0023+00 2.778E+00 2.234E+00 1.960E+00

CUMULATIVE TABLE TOTALS

AP+FP 5.588E+04 5.607E+03 2.5453+03 1.190E+03 6.229E+02 6.577E+01 2.191E+01 5.002E+00 2.778E+00 2.234E+00 1.960E+00
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 5.588E+04 5.6073+03 2.545E+03 1.190E+03 6.229E+02 6.577E+01 2.191E+01 5.002E+00 2.778E+00 2.234E+00 1.960E+00

OUTPUT UNIT - 6 PAGE 47
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

S1 MTU8% MARK IV - 20% MARE IA FUEL 4 12* PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL PONER, WATTS
1 MTU 80% MARE IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 T 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 3 2.854E-05 2.814E-05 2.775E-05 2.736E-05 2.698E-05 2.156E-05 1.628E-05 9.287E-06 5.298E-06 3.022E-06 1.558E-06
HE 6 1.142E+00 0.000E+00 0.000E400 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00
LI 8 1.428E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 8 1.194E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 10 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09



Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

B 12 2.696E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
C 14 8.907E-05 8.907E-05 8.906E-05 8.906E-05 8.906E-05 8.902E-05 8.896E-05 8.886E-05 8.8752-05 8.864E-05 8.851E-05
C 15 6.489E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000OE+0 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N 16 5.891E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
F 20 1.325E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.OOOE+00 0.000E+00 0.000E+00

NE 23 4.977E-03 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24 9.685E-01 0.O00E+00 0.iOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24M 1.970E-02 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 25 2.210E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 27 7.871E-01 0.000E+00 0.000E+00 O.000E+0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 28 3.555E+01 0.000E+00 i.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 29 7.295.-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 30 1.721E-05 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
SI 31 1.668E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SI 32 4.546E-13 4.545E-13 4.544E-13 4.543E-13 4.541E-13 4.522E-13 4.498E-13 4.450E-13 4.403E-13 4.356E-13 4.302E-13

P 32 2.772E-06 3.316E-08 4.003E-10 8.443E-12 3.755E-12 3.682E-12 3.663E-12 3.624E-12 3.586E-12 3.548E-12 3.503E-12

CA 45 1.563E-07 1.060E-07 7.190E-08 4.876E-08 3.30?E-08 6.613E-11 2.798E-14 5.011E-21 8.972E-28 1.607E-34 1.541E-42

SC 46 7.255E-04 3.409E-04 1.6022-04 7.526E-05 3.536E-05 1.995E-10 5.488E-17 4.151E-30 0.000E+00 0.000E+00 0.000E+00
SC 47 1.787E-04 1.118E-12 6.996E-21 4.378E-29 2.740E-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 48 2.2649-04 1.973E-19 1.718E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 49 1.042E-04 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 50 5.058E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TI 51 1.534E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 52 1.482E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 53 2.696E-04 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 54 9.885E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
CR 51 1.023E-01 1.042E-02 1.062E-03 1.081E-04 1.101E-05 1.476E-21 2.126E-41 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CR 55 4.441E-02 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 54 4.547E-02 3.713E-02 3.033E-02 2.477E-02 2.023E-02 7.916E-04 1.378E-05 4.177E-09 1.266E-12 3.837E-16 2.705E-20

MN 56 3.468E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N 57 4.452E-04 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 58 4.936E-06 0.O0OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
FE 55 3.913E-03 3.6602-03 3.424E-03 3.203E-03 2.997E-03 1.032E-03 2.721E-04 1.892E-05 1.315E-06 9.146E-08 3.9362-09

FE 59 5.896Z-02 1.445E-02 3.539E-03 8.671E-04 2.124E-04 3.579E-14 2.173E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 58 3.6412-01 1.489E-01 6.088E-02 2.489E-02 1.018E-02 6.218E-09 1.062E-16 3.096E-32 0.000E+00 0.000E+00 0.000E+00
CO 60 2.944E-01 2.849E-01 2.757E-01 2.667E-01 2.581E-01 1.525E-01 7.901E-02 2.120E-02 5.691E-03 1.527E-03 3.235E-04

Co 60M 4.466E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
CO 61 1.102E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 62 1.104E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 59 7.129E-07 7.129E-07 7.129E-07 7.129E-07 7.129E-07 7.129E-07 7.129E-07 7.128E-07 7.127E-07 7.127E-07 7.126E-07

NI 63 2.304E-04 2.299E-04 2.295E-04 2.291E-04 2.287E-04 2.219E-04 2.137E-04 1.982E-04 1.838E-04 1.704E-04 1.559E-04

NI 65 6.879E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 64 2.222E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 140 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

TC101 7.548E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.008E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AGIOS 7.143E-07 8.809E-12 8.797E-12 8.785E-12 8.773E-12 8.584E-12 8.353E-12 7.909E-12 7.489E-12 7.091E-12 6.649E-12
AGlOSM 2.579E-10 2.575E-10 2.571E-10 2.568E-10 2.564E-10 2.509E-10 2.442E-10 2.312E-10 2.189E-10 2.073E-10 1.944E-10

AG109M 2.432E-06 2.121E-06 1.851E-06 1.615E-06 1.409E-06 1.589E-07 1.038E-08 4.432E-11 1.892E-13 8.080E-16 1.294E-18

AG110 3.470E-06 4.181E-10 3.245E-10 2.519E-10 1.955E-10 3.398E-12 2.144E-14-8.532E-19 3.396E-23 1.352E-27 8.684E-33
AGlIOM 9.412E-08 7.306E-08 5.671E-08 4.402E-08 3.417E-08 5.938E-10 3.746E-12 1.491E-16 5.935E-21 2.362E-25 1.518E-30
CD107 6.303E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD109 5.479E-07 4.781E-07 4.171E-07 3.639E-07 3.175E-07 3.580E-08 2.340E-09 9.988E-12 4.265E-14 1.821E-16 2.916E-19

CD111M 3.656E-05 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD115 6.166E-03 2.835E-15 1.304E-27 5.216E-40 0.000E+00 0.000E+00 0.OOOE+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
CD115M 5.699E-04 1.379E-04 3.335E-05 8.066E-06 1.951E-06 2.679E-16 1.260E-28 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117 4.541E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117M 1.795E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
CD119 1.603E-06 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD121 7.366E-07 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.O0OE+00 0.000E+00 0.000E+00 0.OOOE+00
IN113M 3.409E-01 1.968E-01 1.136E-01 6.553E-02 3.781E-02 5.711E-06 9.562E-11 2.681E-20 7.515E-30 0.000E+00 0.000E+00
IN114 3.631E-02 3.255E-03 9.066E-04 2.525E-04 7.033E-05 9.219E-14 7.271E-25 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00
IN114M 3.639E-03 1.013E-03 2.823E-04 7.861E-05 2.190E-05 2.870E-14 2.264E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN116 8.468E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN116H 5.842E-04 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
IN117 4.017E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 49

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 M1D, FLUX- 1.00E+00 N/CM"2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 1TU 80% MARE IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
IN117M 2.252E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN118 2.331E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN119 1.094E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN119 1.235E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN121 4.390E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN113 2.437E-02 1.406E-02 8.115E-03 4.683E-03 2.702E-03 4.081E-07 6.833E-12 1.915E-21 5.370E-31 1.505E-40 0.000E+00
SN113H 4.182E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN117 1.909E+00 2.080E-02 2.266E-04 2.469E-06 2.690E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN119M 1.666E-01 1.287E-01 9.938E-02 7.676E-02 5.928E-02 9.505E-04 5.423E-06 1.765E-10 5.747E-15 1.871E-19 9.484E-25
SN121 6.654E-01 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN1218 6.057E-05 6.036E-05 6.015E-05 5.994E-05 5.973E-05 5.651E-05 5.272E-05 4.590E-05 3.995E-05 3.478E-05 2.953E-05
SN123 1.213E-01 7.434E-02 4.554E-02 2.790E-02 1.709E-02 6.727E-06 3.730E-10 1.146E-18 3.523E-27 1.083E-35 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 141 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SN123M 7.921E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8N125 1.351E+00 1.907E-03 2.697E-06 3.793E-09 5.354E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N1125M 1.084E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S122 6.782E-02 4.483E-12 2.963E-22 1.959E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122H 9.504E-05 0.000E+00 0.000E+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S8124 2.805E-03 9.801E-04 3.425E-04 1.197E-04 4.182E-05 2.067E-12 1.523E-21 8.075E-40 0.000E+00 0.000E+00 0.000E+00
SB124 2.594E-06 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB125 1.707E-01 1.661E-01 1.5603-01 1.466E-01 1.377E-01 5.060E-02 1.448E-02 1.186E-03 9.709E-05 7.950E-06 4.149E-07
SB126 1.598E-02 9.681E-05 5.866Z-07 3.555E-09 2.154E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
SB126H 1.105E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0002+00 0.000E+00
TE123M 9.077E-06 5.349E-06 3.152E-06 1.857E-06 1.094E-06 2.313E-10 5.896E-15 3.829E-24 2.487E-33 2.228E-42 0.000E+00
TE125M 7.6113-03 9.532E-03 9.778E-03 9.462E-03 8.981E-03 3.320E-03 9.499E-04 7.7783-05 6.369E-06 5.215E-07 2.722E-08
TE127 1.117E-06 2.223E-08 1.244E-08 6.959E-09 3.894E-09 3.595E-13 3.253E-18 2.663E-28 2.157E-38 0.000+00 0.000E+00
TE127M 1.616E-08 9.040E-09 5.058E-09 2.830E-09 1.584E-09 1.462E-13 1.323E-18 1.083E-28 8.867E-39 0.000E+00 0.000E+00
L0176M 4.828E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00
L0177 7.635t-05 1.617E-08 6.688E-09 4.445E-09 2.955E-09 4.296E-12 1.215E-15 9.794E-23 7.895E-30 6.364E-37 0.000E+00
LU177M 4.910E-07 3.264E-07 2.1702-07 1.442E-07 9.588E-08 1.389E-10 3.943E-14 3.178E-21 2.562E-28 2.065E-35 0.000E+00
HF175 3.013E-02 1.2202-02 4.9402-03 2.0002-03 8.097E-04 4.221E-10 5.912E-18 1.1603-33 0.000E+00 0.0002+00 0.000E+00
HF178M 8.741E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
HF179M 5.624E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
HF180M 4.249E-02 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
F181 7.307E-01 1.642E-01 3.690E-02 8.292E-03 1.863E-03 7.880E-14 8.498E-27 0.0002+00 0.000E+00 0.000E+00 0.000E+00
HF182 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.2443-11 6.244E-11
TA182 2.275E-02 1.312E-02 7.567E-03 4.364E-03 2.517E-03 3.773E-07 1.938E-10 1.876E-10 1.876E-10 1.876E-10 1.876E-10
TA182M 1.408E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TA183 2.856E-02 1.164E-07 4.745E-13 1.934E-18 7.883E-24 0.0002+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
N181 7.769E-05 4.608E-05 2.733E-05 1.621E-05 9.616E-06 2.258E-09 6.562E-14 5.5422-23 4.6813-32 3.936E-41 0.000E+00
3183H 1.005E-03 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+O0 0.000E+00
N185 5.464E-03 2.352E-03 1.013E-03 4.359E-04 1.877E-04 2.613E-10 1.250E-17 2.859E-32 0.000E+00 0.000E+00 0.000E+00
3185M 1.133E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00
3187 1.084E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
v188 1.9522-04 7.8423-05 3.150E-05 1.266E-05 5.084E-06 2.338E-12 2.799E-20 4.013E-36 0.000E+00 0.000E+00 0.000E+00
RE186 2.182E-03 1.149E-10 6.055E-18 3.190E-25 1.6812-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
RE187 3.459E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11
RE188 6.218E-02 6.573E-04 2.641E-04 1.061E-04 4.261E-05 1.959E-11 2.346E-19 3.364E-35 0.000E+00 0.000E+00 0.000E+00
RE188M 1.217E-02 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE189 2.167E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P8205 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14 6.255E-14
P8209 2.766E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
51TOT 3.227E+02 2.4902+01 1.072E+01 4.512E+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.835E-03 6.018E-04

TOTAL 3.227E+02 2.490E+01 1.072E+01 4.512E+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.835E-03 6.018E-04
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 142 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARE IA FUEL 8 12% PU-240
ACTIVATION PRODUCTS

POWER- 1.OOOOOE+00 MY, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 Y 20.0 y 30.0 Y 40.0 y 51.8 y

H 2.854E-05 2.814E-05 2.775E-05 2.736E-05 2.698E-05 2.156E-05 1.628E-05 9.287E-06 5.298E-06 3.022E-06 1.558E-06
HE 1.142E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LI 1.428E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE 1.194E-01 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09 1.398E-09
B 2.696E-03 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
C 8.972E-05 8.907E-05 8.906E-05 8.906E-05 8.906E-05 8.902E-05 8.896E-05 8.886E-05 9.875E-05 8.864E-05 8.851E-05

N 5.891E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
F 1.325E-03 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

NE 4.977E-03 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 9.904E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 7.871E-01 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.0003+00 0.000E+00 0.000E+00 0.000E+00
AL 3.556E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SI 1.668E-02 4.545E-13 4.544E-13 4.543E-13 4.541E-13 4.522E-13 4.498E-13 4.450E-13 4.403E-13 4.356E-13 4.302E-13

P 2.772E-06 3.316E-08 4.003E-10 8.443S-12 3.755E-12 3.682E-12 3.663E-12 3.6243-12 3.586E-12 3.548E-12 3.503E-12

CA 1.563E-07 1.060E-07 7.190E-08 4.876E-08 3.307E-08 6.613E-11 2.798E-14 5.011E-21 8.972E-28 1.607E-34 1.541E-42
SC 1.240E-03 3.409E-04 1.602E-04 7.526E-05 3.536E-05 1.995E-10 5.488E-17 4.151E-30 0.000E+00 0.000E+00 0.000E+00
TI 1.534E-03 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 1.482E+00 1.758E-17 1.758E-17 1.758E-17 1.758E-17 1.758E-17 1.758E-17 1.758E-17 1.758E-17 1.758E-17 1.758E-17

CR 1.467E-01 1.042E-02 1.062E-03 1.081E-04 1.101E-05 1.476E-21 2.126E-41 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 3.473E+01 3.713E-02 3.033E-02 2.4773-02 2.023E-02 7.916E-04 1.378E-05 4.177E-09 1.266E-12 3.837E-16 2.705E-20

FE 6.288E-02 1.811E-02 6.963E-03 4.0713-03 3.209E-03 1.032E-03 2.721E-04 1.892E-05 1.315E-06 9.146E-08 3.936E-09

Co 7.054E-01 4.337E-01 3.365E-01 2.916E-01 2.683E-01 1.525E-01 7.901E-02 2.120E-02 5.691E-03 1.527E-03 3.235E-04

NI 6.902E-02 2.307E-04 2.302E-04 2.298E-04 2.294E-04 2.226E-04 2.144E-04 1.989E-04 1.845E-04 1.712E-04 1.567E-04

CU 3.9913+00 9.053E-18 1.900E-28 4.105E-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZN 1.610E-04 1.242E-04 9.578E-05 7.389E-05 5.700E-05 8.962E-07 4.990E-09 1.547E-13 4.794E-18 1.486E-22 7.109E-28
SR 4.1313-02 7.870E-03 2.247E-03 6.417E-04 1.832E-04 1.444E-08 1.282E-08 1.010E-08 7.964E-09 6.277E-09 4.7403-09

y 2.085E+00 2.414E-02 8.184E-03 2.774E-03 9.405E-04 6.900E-08 6.124E-08 4.827E-08 3.804E-08 2.998E-08 2.264E-08

ZR 8.386E+01 9.282E+00 3.452E+00 1.284E+00 4.173E-01 7.265E-07 6.626E-07 6.626E-07 6.626E-07 6.626E-07 6.626E-07

NB 1.431E+02 1.428E+01 6.394E+00 2.557E+00 9.804E-01 3.659E-07 3.956E-07 6.212E-07 7.567E-07 8.381E-07 8.935E-07
MO 3.844E-02 3.516E-09 3.516E-09 3.516E-09 3.515E-09 3.513E-09 3.509E-09 3.502E-09 3.495E-09 3.488E-09 3.480E-09

TC 7.753E-03 8.631E-10 8.631E-10 8.631E-10 8.631E-10 8.631E-10 8.631E-10 8.631E-10 8.630E-10 8.630E-10 8.630E-10
AG 6.770E-06 2.195E-06 1.908E-06 1.659E-06 1.443E-06 1.597E-07 1.064E-08 2.834E-10 2.266E-10 2.144E-10 2.010E-10
CD 7.254E-03 1.383E-04 3.376E-05 8.430E-06 2.269E-06 3.580E-08 2.340E-09 9.988E-12 4.265E-14 1.821E-16 2.916E-19
IN 3.833E-01 2.011E-01 1.148E-01 6.586E-02 3.791E-02 5.711E-06 9.562E-11 2.112E-19 1.844E-19 1.844E-19 1.844E-19



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 143 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/l0/2011
Checked A. Savino Date 01/10/2011

SM 5.364E+00 2.398E-01 1.533E-01 1.094E-01 7.913E-02 1.014E-03 5.815E-05 4.590E-05 3.995E-05 3.478E-05 2.953E-05
SD 2.585E-01 1.672E-01 1.564E-01 1.467E-01 1.377E-01 5.060E-02 1.448E-02 1.186E-03 9.709E-05 7.950E-06 4.1493-07
TE 7.621E-03 9.537E-03 9.781E-03 9.463E-03 8.982E-03 3.320E-03 9.499E-04 7.778E-05 6.369E-06 5.215E-07 2.722E-00
LU 4.905E-03 3.426E-07 2.237E-07 1.487E-07 9.883E-08 1.432E-10 4.950E-14 8.863E-15 8.863E-15 8.8633-15 8.863E-15HF 6.515E+00 1.764E-01 4.184E-02 1.029E-02 2.673E-03 4.846E-10 6.244E-11 6.244E-11 6.244E-11 6.244E-11 6.244E-11
TA 5.132E-02 1.312E-02 7.567E-03 4.364E-03 2.517E-03 3.773E-07 1.938E-10 1.876E-10 1.876E-10 1.876E-10 1.876E-10
v 1.090E+00 2.477E-03 1.071E-03 4.648E-04 2.024E-04 2.521E-09 6.563E-14 5.542E-23 4.681E-32 3.936E-41 0.000E+00
RE 7.653E-02 6.573E-04 2.641E-04 1.061E-04 4.2613-05 5.438E-11 3.479E-11 3.479E-11 3.479E-11 3.479E-11 3.4793-11PB 2.766E-06 6.257E-14 6.257E-14 6.257E-14 6.257E-14 6.257E-14 6.257E-14 6.257E-14 6.257E-14 6.257E-14 6.257E-14
SUMTOT 3.227E+02 2.490E+01 1.072E+01 4.5123+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.835E-03 6.018E-04

TOTAL 3.227E+02 2.490E+01 1.072E+01 4.512E+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.8353-03 6.018E-04

CUMULATIVE TABLE TOTALS

AP+FP 3.227E+02 2.490E+01 1.072E+01 4.512E+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.835E-03 6.018E-04
ACT+Fp 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 3.227E+02 2.490E+01 1.072E+01 4.512E+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.835E-03 6.018E-04

OUTPUT UNIT - 6 PAGE 51
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 NTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MR, BURXUP- 1.00000E+00 MK0D, FLUX- 1.00E+00 N/CM" 2-SEC

5 SUMARY TABLE: CONCENTRATIONS, GRANS
1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
HE 4 9.304E-04 1.745E-03 2.446E-03 3.0723-03 3.649E-03 1.190E-02 2.332E-02 4.957E-02 7.871E-02 1.094E-01 1.467E-01
TH230 1.474E-04 1.936E-04 2.397E-04 2.859E-04 3.320E-04 1.071E-03 1.996E-03 3.8503-03 5.710E-03 7.573E-03 9.778E-03
TH232 1.685E-05 2.348E-05 3.0123-05 3.675E-05 4.339E-05 1.495E-04 2.823E-04 5.478E-04 8.1333-04 1.079E-03 1.393E-03PA231 1.208E-05 1.397E-05 1.579E-05 1.760E-05 1.9413-05 4.796E-05 8.364E-05 1.549E-04 2.263E-04 2.975E-04 3.817E-04
U233 1.337E-04 1.363E-04 1.391E-04 1.420E-04 1.448E-04 1.901E-04 2.468E-04 3.613E-04 4.779E-04 5.970E-04 7.411E-04
U234 6.625E+01 6.626E+01 6.626E+01 6.627E+01 6.627E+01 6.636E+01 6.646E+01 6.6653+01 6.683E+01 6.6993+01 6.7173+01
U235 7.365E+03 7.365E+03 7.365E+03 7.365E+03 7.365E+03 7.3653+03 7.366E+03 7.366&+03 7.367E+03 7.367E+03 7.368E+03
0236 9.119E+02 9.119E+02 9.119E+02 9.119E+02 9.119E+02 9.120E+02 9.122E+02 9.124E+02 9.1273+02 9.130E+02 9.133E+02
U237 1.653E+00 1.420E-04 2.033E-06 1.997Z-06 1.973E-06 1.627E-06 1.279E-06 7.905E-07 4.884E-07 3.0183-07 1.710E-07
0238 9.864E+05 9.8643+05 9.864E+05 9.864E+05 9.8643+05 9.864E+05 9.864E+05 9.864E+05 9.8643+05 9.864E+05 9.864E+05
U239 2.660E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00

NP237 3.385E+01 3.550E+01 3.550E+01 3.551E+01 3.551E+01 3.5573+01 3.573E+01 3.627E+01 3.700E+01 3.783E+01 3.8903+01
NP238 6.969E-02 1.086E-09 1.085E-09 1.083E-09 1.082E-09 1.063E-09 1.039E-09 9.9233-10 9.4813-10 9.058E-10 8.5843-10
NP239 3.831E+01 1.123E-07 1.122E-07 1.122E-07 1.122E-07 1.122E-07 1.121E-07 1.120E-07 1.119E-07 1.118E-07 1.117E-07
NP240 4.912E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 144 of 1134

Cac. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PU238 2.643E+00 2,729E+00 2.739E+00 2.744E+00 2.745E+00 2.674E+00 2.5701E+00 2.375E+00 2.1958+00 2.029E+00 1.848E+00
P0239 1.859E+03 1.898E+03 1.898E+03 1.898E+03 1.898E+03 1.897E+03 1.8971+03 1.896E+03 1.896E+03 1.895E+03 1.895E+03
PU240 2.609E+02 2.609E+02 2.609E+02 2.609E+02 2.609E+02 2.608E+02 2.606E+02 2.604E+02 2.601E+02 2.598E+02 2.595E+02
PU241 6.6861+01 6.606E+01 6.527E+01 6.449E+01 6.372E+01 5.256E+01 4.131E+01 2.553E+01 1.578E+01 9.748E+00 5.524E+00
PU242 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.269E+00 4.249E+00
PU243 6.670E-04 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AM241 6.587E-01 1.458E+00 2.248E+00 3.027E+00 3.797E+00 1.490E+01 2.597E+01 4.121E+01 5.022E+01 5.540E+01 5.854E+01
AM242N 5.798E-03 5.791E-03 5.785E-03 5.778E-03 5.772E-03 5.667E-03 5.540E-03 5.2939-03 5.057E-03 4.831E-03 4.578E-03
AN242 1.436E-03 6.928E-08 6.920E-08 6.912E-08 6.904E-08 6.779E-08 6.626E-08 6.331E-08 6.049E-08 5.779E-08 5.4771E-08
A14243 1.299E-01 1.306E-01 1.306E-01 1.306E-01 1.306E-01 1.305E-01 1.304E-01 1.303E-01 1.302E-01 1,301E-01 1.299E-01
CM242 6.846E-02 4.727E-02 3.207E-02 2.177E-02 1.477E-02 4.352E-05 1.342E-05 1.280E-05 1.223E-05 1.169E-05 1.107E-05
CM243 3.067E-04 3.048E-04 3.030E-04 3.012E-04 2.993E-04 2.716E-04 2.405E-04 1.886E-04 1.479E-04 1.159E-04 8.701E-05
C14244 6.062E-03 6.011E-03 5.954E-03 5.8971E-03 5.841E-03 5.012E-03 4.139E-03 2.823E-03 1.925E-03 1.313E-03 8.357E-04
SUT0T 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05

TOTAL 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05
OUTPUT UNIT - 6 PAGE 52

ORIGEN2 V2.2 (5-4-2002), Run on 0?/27/10 at 06:31:56

1 wTU 80% MARE IV - 20% MARK IA FUEL 8 12% PU-240
ACTINIDES+UAUGHTERS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/Cx-"2-SEC

5 SUMMRY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80t MARK IV - 20% MARK IA FUEL 8 12% PO-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y
HE 9.304E-04 1.745E-03 2.4461-03 3.072E-03 3.649E-03 1.190E-02 2.332E-02 4.957E-02 7.871E-02 1.094E-01 1.4671E-01
TH 1.787E-04 2.314E-04 2.842E-04 3.370E-04 3.898E-04 1.235E-03 2.293E-03 4.413E-03 6.5381-03 8.6671-03 1.119E-02
PA 1.310E-05 1.516E-05 1.699E-05 1.881E-05 2.0621-05 4.917E-05 8.485E-05 1.562E-04 2.275E-04 2.988E-04 3.830E-04

U 9.9471+05 9.947E+05 9.947E+05 9.947E+05 9.9471E+05 9.947E+05 9.9471+05 9.947E+05 9.947E+05 9.947E+05 9.947E+05
NP 7.223E+01 3.550E+01 3.550E+01 3.551E+01 3.551E+01 3.557E+01 3.573E+01 3.627E+01 3.700E+01 3.783E+01 3.890E+01
PU 2.194E+03 2.232E+03 2.231E+03 2.230E+03 2.229E+03 2.218E+03 2.2061+03 2.189E+03 2.1781E+03 2.171E+03 2.166E+03
AM 7.958E-01 1.594E+00 2.384E+00 3.1641+00 3.934E+00 1.503E+01 2.611E+01 4.134E+01 5.036E+01 5.553E+01 5.868E+01
CM 7.498E-02 5.364E-02 3.8391-02 2.802E-02 2.097E-02 5.382E-03 4.448E-03 3.079E-03 2.140E-03 1.495E-03 9.887E-04
SUNTOT 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05

TOTAL 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05

CUMULATIVE TABLE TOTALS

AP+FP 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04 7.568E+04
ACT+FP 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05 9.970E+05
AP+ACT+FP 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06 1.073E+06



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 145 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

OUTPUT UNIT - 6 PAGE 53
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 XTU 80% ARK IV - 20% MARK IA FUEL 1 12% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MK, BURNUP- 1.00000E+00 14D, FLUX- 1.00E+00 N/Cm*2-SEC

7 SU81ARY TABLE: RRDIOACTIVITY, CURIES
1 XTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

TL207 4.801E-09 8.399E-09 1.356E-08 1.937E-08 2.582E-08 2.172E-07 6.452E-07 2.027E-06 3.950E-06 6.267E-06 9.360E-06
TL208 4.787E-04 8.777E-06 1,323E-05 1.807E-05 2.319E-05 1.079E-04 1.655S-04 1.808E-04 1.673E-04 1.523Z-04 1.359E-04
P8210 8.898E-12 1.422E-11 2.2765-11 3.525E-11 5.247E-11 1.560E-09 9.687E-09 6.438E-08 1.951E-07 4.244E-07 8.442E-07
P8211 4.813E-09 8.422E-09 1.360E-08 1.943E-08 2.589E-08 2.178E-07 6.471E-07 2.033E-06 3.961E-06 6.2840-06 9.386E-06
PB212 1.333E-05 2.443E-05 3.683E-05 5.028E-05 6.455Z-05 3.002E-04 4.605E-04 5.0320-04 4.657E-04 4.2380-04 3.783E-04
PB214 5.297E-10 9.023E-10 1.3760-09 1.950E-09 2.626E-09 2.715E-08 9.409E-08 3.489E-07 7.646E-07 1.341E-06 2.227E-06
B1210 6.910E-12 1.423E-11 2.276E-11 3.527E-11 5.2490-11 1.560E-09 9.688E-09 6.439E-08 1.951E-07 4.245E-07 8.443E-07
81211 4.813E-09 8.422E-09 1.3600-08 1.943E-08 2.589E-08 2.178E-07 6.471E-07 2.033E-06 3.961E-06 6.284E-06 9.386E-06
81212 1.333E-05 2.443E-05 3.683E-05 5.028E-05 6.455E-05 3.002E-04 4.605E-04 5.032E-04 4.657E-04 4.238E-04 3.783E-04
B1214 5.296E-10 9.023E-10 1.376E-09 1.950E-09 2.626E-09 2.715E-08 9.409E-08 3.489E-07 7.646E-07 1.341E-06 2.2270-06
P0210 2.489E-12 5.727E-12 1.029E-11 1.701E-11 2.666E-11 1.560E-09 9.688-09 6.439E-08 1.951E-07 4.245E-07 8.443E-07
P0212 1.536Z-06 1.565E-05 2.3608-05 3.2210-05 4.136E-05 1.924Z-04 2.951E-04 3.224E-04 2.984E-04 2.715E-04 2.424E-04
P0214 1.093E-09 9.021E-10 1.3760-09 1.950E-09 2.625Z-09 2.714E-08 9.408E-08 3.488E-07 7.644E-07 1.341E-06 2.227E-06
P0215 4.813E-09 8.422Z-09 1.360E-08 1.943E-08 2.589Z-08 2.178E-07 6.471E-07 2.033E-06 3.961E-06 6.284E-06 9.386E-06
P0216 1.333E-05 2.443E-05 3.683E-05 5.028E-05 6.455E-05 3.002E-04 4.605E-04 5.032E-04 4.657E-04 4.238E-04 3.783E-04
P0218 5.299E-10 9.025E-10 1.376E-09 1.951E-09 2.626E-09 2.715E-08 9.411E-08 3.489E-07 7,647E-07 1.3410-06 2.228E-06
RN219 4.815E-09 8.422E-09 1.3603-08 1.943E-08 2.589E-08 2.1780-07 6.471E-07 2.0330-06 3.961E-06 6.284E-06 9.386Z-06
RN220 1.332Z-05 2.443E-05 3.683E-05 5.028E-05 6.455E-05 3.002E-04 4.605E-04 5.032E-04 4.657E-04 4.238E-04 3.793E-04
RN222 5.296E-10 9.025E-10 1.376E-09 1.951E-09 2.626E-09 2.715E-08 9.411E-08 3.489E-07 7.647E-07 1.341E-06 2.228E-06
FR223 8.118E-11 1.482E-10 2.240E-10 3.086E-10 4.019E-10 3.005E-09 8.923E-09 2.8040-08 5.462E-08 8.663E-08 1.2940-07
RA223 4.8140-09 8.422E-09 1.360E-08 1.9430-08 2.589E-08 2.178E-07 6.471E-07 2.033E-06 3.961E-06 6.284E-06 9.386E-06
RA224 1.333E-05 2.443E-05 3.6830-05 5.0282-05 6.455Z-05 3.002E-04 4.605E-04 5.032E-04 4.657E-04 4.238E-04 3.783E-04
RA226 5.297E-10 9.0250-10 1.376E-09 1.951E-09 2.6260-09 2.715E-08 9.411E-08 3.489E-07 7.647E-07 1.3419-06 2.228E-06
AC227 5.882E-09 1.0740-08 1.623E-08 2.236E-08 2.912E-08 2.178E-07 6.466E-07 2.032E-06 3.958E-06 6.278E-06 9.376E-06
TH227 4.726E-09 9.142E-09 1.437E-08 2.023E-08 2.671E-08 2.148E-07 6.381E-07 2.0050-06 3.907E-06 6.1989-06 9.2570-06
TH228 1.330E-05 2.436E-05 3.672E-05 5.010E-05 6.431E-05 3.002E-04 4.603E-04 5.031E-04 4.657E-04 4.2370-04 3.783E-04
TH230 2.977E-06 3.909E-06 4.841E-06 5.773E-06 6.705E-06 2.163E-05 4.031E-05 7.1760-05 1.153E-04 1.529E-04 1.975E-04
TH231 5.957E-02 1.593E-02 1.5930-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02
TH234 3.317E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.3180-01
PA231 5.708E-07 6.603E-07 7.460-07 8.316E-07 9.173E-07 2.2660-06 3.952E-06 7.322E-06 1.069E-05 1.406E-05 1.803E-05
PA232 1.0170-02 1,065E-23 0.0000+00 0.000E+00 0.0000+00 0.000E+00 0.0000+00 0.0000+00 0.00OE+00 0.000E+00 0.00O+0O
PA233 2.061E-02 2.461E-02 2.500E-02 2.503E-02 2.504E-02 2.508E-02 2.520E-02 2.558E-02 2.609E-02 2.668E-02 2.743E-02
PA234H 3.319E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 146 of 1134

Cac. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PA234 5.823E-04 4.313E-04 4.313E-04 4.313E-04 4.313E-04 4.313E-04 4.313E-04 4.313E-04 4.313E-04 4.313E-04 4.3139-04
U232 1.268E-04 1.541E-04 1.792E-04 2.028E-04 2.249E-04 4.358E-04 5.086E-04 4.964E-04 4.539E-04 4.125E-04 3.682E-04
0233 1.295E-06 1.320E-06 1.347E-06 1.375E-06 1.402E-O6 1.841E-06 2.390E-06 3.499E-06 4.628E-06 5.782E-06 7.177E-06
U234 4.141E-01 4.142E-01 4.142E-01 4.142E-01 4.143E-01 4.148E-01 4.154E-01 4.166E-01 4.177E-01 4.198E-01 4.199E-01

0235 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02 1.593E-02
U236 5.902E-02 5.902E-02 5.902E-02 5.902E-02 5.902E-02 5.9031-02 5.904E-02 5.906E-02 5.907E-02 5.909E-02 5.911E-02
U237 1.350E+05 1.160E+01 1.660E-01 1.631E-01 1.611E-01 1.329E-01 1.045E-01 6.455E-02 3.988E-02 2.465E-02 1.3971E-02

U238 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01 3.318E-01

U239 8.896E+06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
U240 1.203E+01 2.280E-14 2.280E-14 2.2801-14 2.280E-14 2.2801-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14

RP235 1.867E-04 1.591E-04 1.356E-04 1.156E-04 9.850E-05 7.639E-06 3.126E-07 5.240E-10 8.764E-13 1.465E-15 7.764E-19
MP236M 3.265E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

NP236 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07 1.767E-07

NP237 2.387E-02 2.504E-02 2.504E-02 2.504E-02 2.504E-02 2.508E-02 2.520E-02 2.558E-02 2.609E-02 2.668E-02 2.743E-02
NP238 1.807E+04 2.815E-04 2.812E-04 2.809E-04 2.806E-04 2.755E-04 2.693E-04 2.573E-04 2.458E-04 2.349E-04 2.226E-04

NP239 8.890E+06 2.606E-02 2.6048-02 2.604E-02 2.604E-02 2.603E-02 2.601E-02 2.599E-02 2.597E-02 2.594E-02 2.591E-02

NP240M 1.501E+03 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14 2.280E-14

NP240 5.923E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 54

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

S1MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 X/CM-2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 UTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
PU236 1.148E-02 1.093E-02 1.029E-02 9.681E-03 9.110E-03 3.445E-03 1.021E-03 8.983E-05 7.913E-06 7.103E-07 5.531E-08

PU237 1.664E-02 4.154E-03 1.037E-03 2.587E-04 6.457E-05 1.463E-14 1.286E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PU238 4.526E+01 4.674E+01 4.691E+01 4.699E+01 4.701E+01 4.579E+01 4.402E+01 4.068E+01 3.759E+01 3.474E+01 3.165E+01

P0239 1.156E+02 1.180E+02 1.180E+02 1.180E+02 1.180E+02 1.180E+02 1.180E+02 1.179E+02 1.179E+02 1.179E+02 1.178E+02

PU240 5.9471+01 5.947E+01 5.947E+01 5.947E+01 5.947E+01 5.944E+01 5.941E+01 5.935E+01 5.929E+01 5.922E+01 5.915E+01

PU241 6.891E+03 6.808E+03 6.727E+03 6.646E+03 6.5671E+03 5.417E+03 4.258E+03 2.631E+03 1.626E+03 1.005E+03 5.693E+02

PU242 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02 1.631E-02

PU243 1.737E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AM240 2.617E-03 2.710E-16 2.805E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AM241 2.262E+00 5.006E+00 7.717E+00 1.039E+01 1.304E+01 5.114E+01 8.918E+01 1.415E+02 1.724E+02 1.902E+02 2.010E+02
AM242M 5.637E-02 5.631E-02 5.624E-02 5.618E-02 5.611E-02 5.510E-02 5.386E-02 5.146E-02 4.916E-02 4.697E-02 4.451E-02
AN242 1.161E+03 5.603E-02 5.596E-02 5.590E-02 5.583E-02 5.483E-02 5.359E-02 5.120E-02 4.892E-02 4.674E-02 4.429E-02
AM243 2.591E-02 2.604E-02 2.604E-02 2.604E-02 2.604E-02 2.603E-02 2.601E-02 2.599E-02 2.597E-02 2.594E-02 2.591E-02
AM244M 9.305E+01 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000+00 0.0001+00 0.000+00 0.000E+00 0.000E+00
AN244 4.888E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 147 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Cheed A. Savino Date 01/10/2011

CK242 2.264E+02 1.563E+02 1.061E+02 7.200E+01 4.8873+01 1.440E-01 4.438E-02 4.234E-02 4.046E-02 3.865E-02 3.663E-02
CN243 1.584E-02 1.574E-02 1.565E-02 1.555E-02 1.546E-02 1.402E-02 1.242E-02 9.738E-03 7.636E-03 5.987E-03 4.493E-03
C4244 4.906E-01 4.865E-01 4.819E-01 4.773E-01 4.728E-01 4.057E-01 3.350E-01 2.285E-01 1.558E-01 1.063E-01 6.764E-02
CM245 9.323E-06 9.323E-06 9.323E-06 9.323E-06 9.323E-06 9.320E-06 9.316E-06 9.308E-06 9.301E-06 9.293E-06 9.284E-06
CM246 2.609E-07 2.609E-07 2.609E-07 2.609E-07 2.609E-07 2.607E-07 2.605E-07 2.602E-07 2.598E-07 2.594E-07 2.590E-07
SUKTOT 1.796E+07 7.208E+03 7.068E+03 6.956E+03 6.856E+03 5.694E+03 4.571E+03 2.993E+03 2.015E+03 1.409E+03 9.808E+02

TOTAL 1.796E+07 7.208E+03 7.068E+03 6.956E+03 6.856E+03 5.694E+03 4.571E+03 2.993E+03 2.015E+03 1.409E+03 9.808E+02
OUTPUT UNIT - 6 PAGE 55

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM**2-SEC

7 S0UMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
TL 4.792E-06 8.785E-06 1.325E-05 1.809E-05 2.322E-05 1.081E-04 1.661E-04 1.828E-04 1.713E-04 1.585E-04 1.453E-04
PB 1.333E-05 2.444E-05 3.685E-05 5.0303-05 6.458E-05 3.005E-04 4.613E-04 5.056E-04 4.707E-04 4.318E-04 3.908E-04
BI 1.334E-05 2.444E-05 3.685E-05 5.030E-05 6.458E-05 3.005E-04 4.613E-04 5.056E-04 4.7078-04 4.318E-04 3.908E-04
PO 2.188E-05 4.009E-05 6.0453-05 8.252E-05 1.059E-04 4.929E-04 7.565E-04 8.284E-04 7.698E-04 7.047E-04 6.354E-04
RN 1.3333-05 2.444E-05 3.685E-05 5.030E-05 6.458E-05 3.005E-04 4.613E-04 5.056E-04 4.7043-04 4.314E-04 3.899E-04
FR 1.466E-09 6.924E-10 7.648E-10 8.8073-10 1.007E-09 4.237E-09 1.116E-08 3.305E-08 6.3473-08 1.004E-07 1.504E-07
RA 1.334E-05 2.444E-05 3.685E-05 5.030E-05 6.458E-05 3.005E-04 4.613E-04 5.056E-04 4.705E-04 4.314E-04 3.899E-04
AC 7.266E-09 1.128E-08 1.6773-08 2.293E-08 2.973E-08 2.190E-07 6.489E-07 2.037E-06 3.967E-06 6.291E-06 9.397E-06
TH 3.913E-01 3.477E-01 3.477E-01 3.477Z-01 3.478E-01 3.480E-01 3.482E-01 3.483E-01 3.483E-01 3.483E-01 3.483E-01
PA 3.633E-01 3.568E-01 3.572E-01 3.572E-01 3.572E-01 3.573E-01 3.574E-01 3.578E-01 3.583E-01 3.589E-01 3.596E-01
U 9.031E+06 1.242E+01 9.871E-01 9.842E-01 9.823E-01 9.549E-01 9.271E-01 8.884E-01 8.648E-01 8.506Z-01 8.410E-01

NP 8.916E+06 5.154E-02 5.149E-02 5.147E-02 5.1453-02 5.139E-02 5.148E-02 5.183E-02 5.230E-02 5.286E-02 5.3573-02
PU 8.8483+03 7.033E+03 6.9513+03 6.871E+03 6.791E+03 5.640E+03 4.479E+03 2.849E+03 1.841E+03 1.217Z+03 7.779E+02
AM 1.262E+03 5.1453+00 7.855E+00 1.053E+01 1.318E+01 5.128E+01 8.931E+01 1.416E+02 1.726E+02 1.903E+02 2.011E+02
CM 2.270E+02 1.568E+02 1.066E+02 7.250E+01 4.936E+01 5.637X-01 3.919E-01 2.806E-01 2.039E-01 1.509E-01 1.088E-01
SUNTOT 1.796E+07 7.2083+03 7.068E+03 6.956E+03 6.856E+03 5.694E+03 4.571E+03 2.993E+03 2.015Z+03 1.4093+03 9.808E+02

TOTAL 1.796E+07 7.208E+03 7.068E+03 6.956E+03 6.856E+03 5.694E+03 4.571E+03 2.993E+03 2.015E+03 1.409E+03 9.808E+02

CUMULATIVE TABLE TOTALS

AP+FP 5.588E+04 5.607E+03 2.545E+03 1.1903+03 6.229E+02 6.577E+01 2.191E+01 5.002E+00 2.778E+00 2.234E+00 1.960E+00
ACT+FP 1.796E+07 7.208E+03 7.068E+03 6.956E+03 6.856E+03 5.694E+03 4.571E+03 2.993E+03 2.015E+03 1.409E+03 9.908E+02
AP+ACT+FP 1.801E+07 1.281E+04 9.612E+03 8.146E+03 7.479E+03 5.759E+03 4.5933+03 2.998E+03 2.018E+03 1.411E+03 9.827E+02

OUTPUT UNIT - 6 PAGE 56



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 148 of I134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1MTU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.OOOOOE+00 MW, BURNUP- 1.00000E+00 01D, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
I NTU 80% NARE IV - 20% NARE IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

TL207 1.410E-11 2.466E-11 3.982E-11 5.689E-11 7.582E-11 6.378E-10 1.895E-09 5.953E-09 1.160E-08 1.840E-08 2.749E-08

TL208 1.127E-07 2.065E-07 3.114E-07 4.251E-07 5.458E-07 2.539E-06 3.894E-06 4.255E-06 3.938E-06 3.583E-06 3.199E-06

P8211 1.442E-11 2.524E-11 4.074E-11 5.821E-11 7.758E-11 6.527E-10 1.939E-09 6.091E-09 1.187E-08 1.883E-08 2.812E-08
P8212 2.538E-08 4.6S1E-08 7.013E-08 9.5733-08 1.229E-07 5.716E-07 8.769E-07 9.581E-07 8.867E-07 8.069E-07 7.203E-07

PB214 1.689E-12 2.877E-12 4.388E-12 6.220E-12 8.374E-12 8.6580E-11 3.001E-10 1.113E-09 2.438E-09 4.277E-09 7.103E-09
B1210 2.054E-14 3.281E-14 5.249E-14 8.132E-14 1.210E-13 3.597E-12 2.234E-11 1.485E-10 4.499E-10 9.789E-10 1.947E-09

B1211 1.920E-10 3.359E-10 5.424E-10 7.749E-10 1.033E-09 8.6880E-09 2.581E-08 8.109E-08 1.580E-07 2.507E-07 3.744E-07

B1212 2.267E-07 4.154E-07 6.264E-07 8.551E-07 1.098E-06 5.106E-06 7.832E-06 8.558E-06 7.920E-06 7.207E-06 6.434E-06

B1214 6.787E-12 1.156E-11 1.763E-11 2.499E-11 3.365E-11 3.479E-10 1.206E-09 4.471E-09 9.799E-09 1.719E-08 2.855E-08
P0210 7.978E-14 1.836E-13 3.300E-13 5.452E-13 8.547E-13 5.0010-11 3.106E-10 2.064E-09 6.255E-09 1.361E-08 2.707E-08

P0212 4.523E-07 8.294E-07 1.251E-06 1.707E-06 2.192E-06 1.019E-05 1.564E-05 1.7080-05 1.581E-05 1.439E-05 1.284E-05

P0214 5.074E-11 4.189E-11 6.387E-11 9.054E-11 1.219E-10 1.260E-09 4.3683-09 1.619E-08 3.549E-08 6.225E-08 1.034E-07
P0215 2.149E-10 3.760E-10 6.070E-10 8.673E-10 1.156E-09 9.724E-09 2.889E-08 9.075E-08 1.768E-07 2.805E-07 4.190E-07
P0216 5.457E-07 1.000E-06 1.508E-06 2.058E-06 2.642E-06 1.229E-05 1.885E-05 2.060E-05 1.907E-05 1.735E-05 1.549E-05
P0218 1.920E-11 3.270E-11 4.987E-11 7.069E-11 9.516E-11 9.839E-10 3.410E-09 1.264E-08 2.771E-08 4.860E-08 8.073E-08

RN219 1.998E-10 3.495E-10 5.642E-10 8.061E-10 1.074E-09 9.038E-09 2.685E-08 9.435E-08 1.644E-D7 2.608E-07 3.895E-01
RJ220 5.059E-07 9.274E-07 1.398E-06 1.909E-06 2.451E-06 1.140E-05 1.749E-05 1.910E-05 1.768E-05 1.609E-05 1.436E-05

RN222 1.755E-11 2.990E-11 4.560E-11 6.464E-11 8.702E-11 8.997E-10 3.119E-09 1.156E-08 2.534E-08 4.4449-08 7.382E-08

RA223 1.714E-10 2.999E-10 4.842E-10 6.9180-10 9.219E-10 7.756E-09 2.304E-08 7.239E-08 1.411E-07 2.238E-07 3.342E-07
RA224 4.576E-07 8.3849-07 1.264E-06 1.726E-06 2.215E-06 1.030E-05 1.581E-05 1.727E-05 1.598E-05 1.454E-05 1.298E-05

RA226 1.529E-11 2.606E-11 3.973E-11 5.632E-11 7.583E-11 7.840E-10 2.717E-09 1.007E-08 2.208E-08 3.873E-08 6.433E-08

AC227 2.848E-12 5.199E-12 7.860E-12 1.083E-11 1.410E-11 1.054E-10 3.131E-10 9.838E-10 1.917E-09 3.040E-09 4.5400-09

TH227 1.725E-10 3.337E-10 5.244E-10 7.383E-10 9.749E-10 7.840E-09 2.329E-08 7.317E-08 1.426E-07 2.262E-07 3.378E-07

TR228 4.350E-07 7.968E-07 1.2013-06 1.639E-06 2.103E-06 9.816E-06 1.505E-05 1.645E-05 1.523E-05 1.386E-05 1.237E-05

TH230 8.423E-08 1.106E-07 1.3703-07 1.634E-07 1.897E-07 6.121E-07 1.141E-06 2.200E-06 3.263E-06 4.328E-06 5.588E-06

TH231 3.342E-05 8.936E-06 8.936E-06 8.937E-06 8.937E-06 8.937E-06 8.937E-06 8.938E-06 8.938E-06 8.939E-06 8.940E-06
TH234 1.345E-04 1.345E-04 1.345E-04 1.345E-04 1.345E-04 1.345E-04 1.345E-04 1.3453-04 1.345E-04 1.345E-04 1.345E-04

PA231 1.720E-08 1.990E-08 2.248E-08 2.506E-08 2.764E-08 6.828E-08 1.191E-07 2.206E-07 3.221E-07 4.236E-07 5.434E-07

PA232 6.651E-05 6.963E-26 0.0000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PA233 4.678E-05 5.586E-05 5.674E-05 5.682E-05 5.683E-05 5.693E-05 5.719E-05 5.805E-05 5.922E-05 6.056E-05 6.226E-05

PA234M 1.640E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03 1.639E-03

PA234 8.364E-06 6.194E-06 6.194E-06 6.194E-06 6.194E-06 6.194E-06 6.194E-06 6.194E-06 6.194E-06 6.1943-06 6.194E-06

U232 4.071E-06 4.947E-06 5.754E-06 6.511E-06 7.220E-06 1.399E-05 1.633E-05 1.594E-05 1.457E-05 1.324E-05 1.182E-05

U233 3.764E-08 3.838E-08 3.917E-08 3.996E-08 4.076E-08 5.350E-08 6.948E-08 1.017E-07 1.345E-07 1.681E-07 2.086E-07



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 149 of 1134
Cac. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

U234 1.193E-02 1.193E-02 1.193E-02 1.193E-02 1.193E-02 1.195E-02 1.197E-02 1.200E-02 1.203E-02 1.206E-02 1.209E-02
U235 4.171E-04 4.171E-04 4.171E-04 4.171E-04 4.171E-04 4.171E-04 4.171E-04 4.171E-04 4.172E-04 4.172E-04 4.172E-04
U236 1.599E-03 1.599E-03 1.599E-03 1.599E-03 1.599E-03 1.599E-03 1.599E-03 1.6001-03 1.600E-03 1.601X-03 1.601E-03
U237 2.554E+02 2.194E-02 3.141E-04 3.085E-04 3.048E-04 2.514E-04 1.976E-04 1.221E-04 7.547E-05 4.663Z-05 2.642E-05
U238 8.415E-03 8.415E-03 8.415E-03 8.415E-03 8.415E-03 8,415E-03 8.415E-03 8.415E-03 8.415E-03 8.415E-03 8.415E-03
0239 2.395E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U240 9.866E-03 1.870E-17 1.870E-17 1.870E-17 1.870E-17 1.870E-17 1.870E-17 1.870E-17 1.870E-17 1.870E-17 1.870E-17

UP235 1.084E-08 9.242E-09 7.877E-09 6.714E-09 5.722E-09 4.437E-10 1.816E-11 3.044E-14 5.091E-17 8.5111-20 4.510E-23
MP236M 2.580E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
UP237 7.296E-04 7.652E-04 7.652E-04 7.652E-04 7.653E-04 7.666E-04 7.701E-04 7.817e-04 7.974E-04 8.1558-04 8.384E-04
NP238 8.654E+01 1.348E-06 1.347E-06 1.345E-06 1.344E-06 1.3201-06 1.290E-06 1.2321-06 1.177E-06 1.125Z-06 1.066E-06
NP239 2.149E+04 6.299E-05 6.294E-05 6.294E-05 6.294E-05 6.291E-05 6.288E-05 6.282E-05 6.277E-05 6.271Z-05 6.264C-05
NP240M 8.697E+00 1.321E-16 1.321E-16 1.321E-16 1.321E-16 1.321E-16 1.321E-16 1.321E-16 1.321E-16 1.3218-16 1.3211-16
NP240 6.278E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PU236 3.994E-04 3.805E-04 3.580E-04 3.369E-04 3.170E-04 1.199E-04 3.555E-05 3.126E-06 2.754E-07 2.472E-08 1.925E-09
P0237 6.137E-06 1.532E-06 3.822E-07 9.540E-08 2.381E-08 5.394E-18 4.741E-30 0.000E+00 0.000E+00 0.000E+00 0.O00E+00
PU238 1.500E+00 1.549E+00 1.555E+00 1.557E+00 1.558E+00 1.518E+00 1.459E+00 1.348E+00 1.246E+00 1.151E+00 1.049L+00

OUTPUT UNIT - 6 PAGE 57
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 MT 80% MARK IV - 20% MARE IA FUEL 0 12% P-240

ACTINIDZS+DAUGHTERS
POWER- 1.00000E+00 NW, BURNUP- 1.00000E+00 M1D, FLUX- 1.00E+00 N/CM*2-SEC

9 SUMMEAY TABLE: THERMAL POWER, WATTS
1 MTU 80% MARK IV - 20% MARK 1A PUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
PU239 3.563E+00 3.637E+00 3.6371+00 3.637E+00 3.636E+00 3.636E+00 3.636E+00 3.634E+00 3.633E+00 3.632E+00 3.631E+00
PU240 1.852E+00 1.852E+00 1.852E+00 1.852E+00 1.852E+00 1.851E+00 1.050E+00 1.848E+00 1.846E+00 1.8449+00 1.842E+00
PU241 2.136E-01 2.111E-01 2.085E-01 2.061E-01 2.036E-01 1.6791-01 1.320E-01 8.157E-02 5.0401-02 3.115E-02 1.765E-02
PU242 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.816E-04 4.8161-04
PU243 2.004E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
A3240 1.713E-05 1.773E-18 1.836E-31 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00
A241 7.513E-02 1.663E-01 2.563E-01 3.453E-01 4.331E-01 1.699E+00 2.962E+00 4.700E+00 5.728E+00 6.318E+00 6.6771+00
AN242H 2.227E-05 2.224E-05 2.222E-05 2.219E-05 2.217E-05 2.177E-05 2.127E-05 2.033E-05 1.942E-05 1.855E-05 1.758E-05
A242 1.318E+00 6.360E-05 6.352E-05 6.345E-05 6.338E-05 6.223E-05 6.083E-05 5.812E-05 5.553E-05 5.305E-05 5.027E-05
A1243 8.328E-04 8.370E-04 8.370E-04 8.370E-04 8.369E-04 8.366E-04 8.362E-04 8.355E-04 8.347E-04 8.339E-04 8.330E-04
A244M 2.815Z-01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
AK244 2.561E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
CM242 8.344E+00 5.761E+00 3.9091+00 2.653E+00 1.801E+00 5.305E-03 1.635E-03 1.560E-03 1.491E-03 1.4241-03 1.350E-03
CH243 5.811E-04 5.775E-04 5.740E-04 5.706E-04 5.671E-04 5.145E-04 4.556E-04 3.572E-04 2.801E-04 2.196E-04 1.648E-04
CM244 1.716E-02 1.702E-02 1.686E-02 1.670E-02 1.654E-02 1.419E-02 1.172E-02 7.991E-03 5.4501-03 3.717E-03 2.366E-03
CM245 3.094E-07 3.094E-07 3.094E-07 3.094E-07 3.094E-07 3.093E-07 3.091E-07 3.089E-07 3.086E-07 3.084E-07 3.081E-07



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 150 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CH246 8.542E-09 8.542E-09 8.542E-09 8.541E-09 8.541E-09 8.536E-09 8.530E-09 8.517E-09 8.505E-09 8.493E-09 8.478E-09
SUNTOT 4.587E+04 1.324E+01 1.146E+01 1.029E+01 9.528E+00 8.918E+00 1.008E+01 1.165E+01 1.254E+01 1.301E+01 1.325E+01

TOTAL 4.587E+04 1.324E+01 1.146E+01 1.029E+01 9.528E+00 8.918E+00 1.008E+01 1.165E+01 1.254E+01 1.301E+01 1.325E+01
OUTPUT UNIT - 6 PAGE 58

ORIGEN2 V2.2 (5-4-2002). Run on 07/27/10 at 06:31:56

1 mTU 80% MAR IV - 20% MARK IA FUEL 0 12% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, NATTS
1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
TL 1.127E-07 2.066E-07 3.115E-07 4.252E-07 5.459E-07 2.539E-06 3.896E-06 4.261E-06 3.949E-06 3.602E-06 3.226E-06
PB 2.539E-08 4.654E-08 7.017E-08 9.560E-08 1.230Z-07 5.724E-07 8.791E-07 9.653E-07 9.011E-07 8.301E-07 7.557E-07
Bi 2.269E-07 4.158E-07 6.269E-07 8.559E-07 1.099Z-06 5.115E-06 7.659E-06 8.643E-06 8.089E-06 7.476E-06 6.839E-06
PO 9.984E-07 1.830E-06 2.759E-06 3.767E-06 4.835E-06 2.250E-05 3.453E-05 3.781E-05 3.512E-05 3.214E-05 2.896E-05
RN 5.061E-07 9.278E-07 1.399E-06 1.910E-06 2.452E-06 1.141E-05 1.752E-05 1.920E-05 1.787E-05 1.639E-05 1.483E-05
RA 4.578E-07 8.387E-07 1.265E-06 1.726E-06 2.216E-06 1.031E-05 1.583E-05 1.735E-05 1.615E-05 1.481E-05 1.338E-05
AC 5.120E-11 2.421E-11 2.675E-11 3.082E-11 3.523E-11 1.485E-10 3.912E-10 1.159E-09 2.226E-09 3.521E-09 5.274E-09
TH 1.684E-04 1.444E-04 1.448E-04 1.452E-04 1.457E-04 1.539E-04 1.597E-04 1.622E-04 1.621E-04 1.619E-04 1.617E-04
PA 1.762E-03 1.702E-03 1.702E-03 1.703E-03 1.703E-03 1.703E-03 1.703E-03 1.704E-03 1.705E-03 1.7076-03 1.7086-03

U 2.420E+04 4.431E-02 2.268E-02 2.268E-02 2.267E-02 2.264E-02 2.261E-02 2.2576-02 2.255E-02 2.255E-02 2.256E-02
NP 2.165E+04 8.296E-04 8.295E-04 8.295E-04 8.296E-04 8.308E-04 8.343E-04 8.456E-04 8.614E-04 8.793E-04 9.021E-04
PU 9.133E+00 7.249E+00 7.2526+00 7.252E+00 7.251E+00 7.173E+00 7.077E+00 6.913E+00 6.776E+00 6.660E+00 6.540E+00
AM 1.701E+00 1.672E-01 2.573E-01 3.462E-01 4.340E-01 1.700E+00 2.963E+00 4.701E+00 5.729E+00 6.319E+00 6.678E+00
CM 8.361E+00 5.7786E+00 3.927E+00 2.670E+00 1.818E+00 2.001E-02 1.381E-02 9.909E-03 7.221E-03 5.361E-03 3.881E-03
SUMTOT 4.587E+04 1.324E+01 1.146E+01 1.029E+01 9.528E+00 8.918E+00 1.008E+01 1.165E+01 1.254E+01 1.301E+01 1.325E+01

TOTAL 4.587E+04 1.324E+01 1.146E+01 1.029E+01 9.528E+00 8.918E+00 1.008E+01 1.165E+01 1.254E+01 1.301E+01 1.325E+01

CUMULATIVE TABLE TOTALS

AP+FP 3.227E+02 2.490E+01 1.072E+01 4.512E+00 2.020E+00 2.096E-01 9.510E-02 2.283E-02 6.116E-03 1.835E-03 6.018E-04
ACT+FP 4.587E+04 1.324E+01 1.146E+01 1.029E+01 9.528E+00 8.918E+00 1.008E+01 1.165E+01 1.254E+01 1.301E+01 1.325E+01
AP+ACT+FP 4.619E+04 3.815E+01 2.218E+01 1.481E+01 1.155E+01 9.128E+00 1.017E+01 1.167E+01 1.254E+01 1.301E+01 1.325E+01

OUTPUT UNIT - 6 PAGE 59
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 151 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

5 SUEARY TABLE: CONCENTRATIONS, GRAMS
1 MTO 80% MARK IV - 20% NARE IA FUEL 8 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y
H 3 4.976E-03 4.907E-03 4.838E-03 4.771E-03 4.704E-03 3.7581-03 2.839E-03 1.619E-03 9.238E-04 5.270E-04 2.717E-04
LI 6 3.0911-05 3.091E-05 3.091E-05 3.0918-05 3.091E-05 3.091E-05 3.091E-05 3.091E-05 3.091E-05 3.091E-05 3.091E-05
LI 7 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.841E-07 8.8419-07
BE 9 1.700E-06 1.700E-06 1.7001-06 1.700E-06 1.700E-06 1.700E-06 1.700E-06 1.700E-06 1.700E-06 1.700E-06 1.700E-06
BE 10 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05 1.136E-05
C 14 2.298E-06 2.298E-06 2.298E-06 2.298E-06 2.298E-06 2.297E-06 2.2951-06 2.292E-06 2.290E-06 2.287E-06 2.2841-06

EN 72 2.453E-05 1.594E-19 1.036E-33 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
GA 72 7.458E-06 6.936E-20 4.507E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00
GE 72 2.010E-03 2.042E-03 2.042E-03 2.0421-03 2.042E-03 2.042E-03 2.042E-03 2.0421-03 2.0421-03 2.0421-03 2.042E-03
GA 73 5.397E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.00OE+00 0.0001+00 0.000E+00 0.0001+00
GE 73 4.418E-03 4.423E-03 4.423E-03 4.423E-03 4.423E-03 4.423E-03 4.423E-03 4.423E-03 4.423E-03 4.423E-03 4.4231-03
GA 74 2.987E-07 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00
GE 74 9.044E-03 9.044E-03 9.044E-03 9.044E-03 9.044Z-03 9.044E-03 9.044E-03 9.0441-03 9.044E-03 9.044E-03 9.044E-03
GE 75 6.519E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 75 1.940E-02 1.941E-02 1.9411-02 1.941E-02 1.941E-02 1.941E-02 1.941E-02 1.941-02 1.941E-02 1.941E-02 1.941E-02
GE 76 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02 4.732E-02
AS 76 1.103E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
5E 76 8.707E-05 8.817E-05 8.817E-05 8.817E-05 8.817E-05 8.817E-05 8.817E-05 8.8179-05 8.817E-05 8.817E-05 8.817E-05
GE 77 9.618E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
AS 77 9.2451-04 1.060E-20 1.059E-37 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
BE 77 9.945E-02 1.005E-01 1.0051-01 1.005E-01 1.005E-01 1.005E-01 1.005E-01 1.005E-01 1.005E-01 1.005E-01 1.005S-01
GE 78 7.3511-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
AS 78 7.8479-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
5E 78 2.126E-01 2.128E-01 2.128E-01 2.1281-01 2.128E-01 2.128E-01 2.128E-01 2.1281-01 2.1281-01 2.128E-01 2.128E-01
GE 79 1.305E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
AS 79 1.937E-05 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 79 5.405E-01 5.405E-01 5.4051-01 5.405E-01 5.4051-01 5.405E-01 5.4051-01 5.404E-01 5.404E-01 5.403E-01 5.4021-01
SE 79M 8.382E-06 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
BR 79 2.948E-06 4.390E-06 5.832E-06 7.274E-06 8.716E-06 3.179E-05 6.062E-05 1.183E-04 1.7591-04 2.336E-04 3.0161-04
GE 80 1.537E-06 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.0001+00
AS 80 1.3101-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
SE 80 1.219E+00 1.219E+00 1.219E+00 1.2191+00 1.219E+00 1.219E+00 1.2191+00 1.219E+00 1.219E+00 1.219E+00 1.219E+00
KR 80 1.546E-05 1.548E-05 1.548E-05 1.548E-05 1.548E-05 1.548E-05 1.5481-05 1.548E-05 1.548E-05 1.548E-05 1.548E-05
GE 81 8.1651-07 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00
AS 81 4.107E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 81 1.515E-04 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.0O0E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
SE SI 1.325E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 81 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00
KR 81 8.136E-07 8.136E-07 8.136E-07 8.136E-07 8.136E-07 8.136E-07 8.136E-07 8.135E-07 8.135E-07 8.135E-07 8.135E-07



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 152 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

GE 82 3.361E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 82 2.536E-06 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
AS 824 6.181E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000M+00 0.O00E+00 0.000E+00
SE 82 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00 3.172E+00
BR 82 3.262E-04 6.734E-23 1.390E-41 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.00OE+00 0.000E+00 0.0009+00 0.000E+00
BR 82M 3.359E-07 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.0001E+00 0.000E+00 0.000E+00 0.000E+00
KR 82 2.093E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02 2.126E-02
AS 83 3.008E-06 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
SE 83 1.678E-04 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 83M 1.349E-05 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00O+00 0.000E+00 0.0001+00
BR 83 2.775E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
KR 83 4.806E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00 4.811E+00

OUTPUT UNIT - 6 PAGE 60
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 KTD 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 NN, BURXUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRANS
1 MTU 80% MARK IV - 20% HARE IA FULL 8 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
KR 83M 2.125E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 84 1.037E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5E 84 1.109E-04 0.000E+00 0.000E+90 0.000E+00 O.00OE+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 84 1.102E-03 0.000E+00 0.0O0E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
BR 84M 6.380E-06 0.000E+00 0.000E+00 0.0001+00 0.00OE+00 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 O.0001+00 0.000E+00
KR 84 9.8961+00 9,897E+00 9.897E+00 9.897E+00 9.897E+00 9.897E+00 9.897E+00 9.897E+00 9.897E+00 9.8971+00 9.897E+00
5E 85 1.323E-05 0.000E+00 0.0001400 0.0E01+00 0.000E+00 0.OO0E+00 0.000E+00 0.0OOE+00 0.000E+00 0.0001+00 0.0001+00
SE 854 4.714E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 85 1.218E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00
KR 85 2.432E+00 2.395E+00 2.357E+00 2.319E+00 2.282E+00 1.762E+00 1.275E+00 6.680E-01 3.499E-01 1.833E-01 8.547Z-02
KR 85H 1.156E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+0 0.000E+00 0.000E+00
RB 85 9.250S+00 9.298E+00 9.3371+00 9.374E+00 9.412E+00 9.932E+00 1.042E+01 1.1031+01 1.134E+01 1.151E+01 1.161E+01
5E 86 1.138E-05 0.00E0+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00
BR 86 2.865E-05 0.000E+00 0.000E400 0.00OE+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 86 2.359E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.0OOE+00 O.000E+00 0.000E+00 0.000E+00
KR 86 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839E+01 1.839Z+01
RB 86 1.247E-03 4.194E-05 1.410E-06 4.742E-08 1.595E-09 0.000E00 0.000E+00 0.000F+00 0.000E+00 0.000E+00 0.000E+00
SR 86 5.8811-03 7.086E-03 7.127E-03 7.128E-03 7.128E-03 7.128E-03 7.128E-03.7.128E-03 7.128E-03 7.128E-03 7.128E-03
5E 87 3.066E-06 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
BR 87 6.706E-05 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 87 6.526E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 153 of 1134

Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W, Josephson Date 01/1012011

Checked A. Savino Date 01/10/2011

RB 87 2.368E+01 2.369E+01 2.369E+01 2.369E+01 2.3691+01 2.369E+01 2.369E+01 2.369E+01 2.369E+01 2.369E+01 2.369E+01
SR 87 9.965E-05 9.970E-05 9.970E-05 9.970E-05 9.970E-05 9.970E-05 9.970E-05 9.970E-05 9.971E-05 9.971E-05 9.9711-05
SE 88 3.182E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 88 2.177E-05 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.0001+00 0.0001+00
KR 88 2.082E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 88 2.204E-03 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 O.000E+00 0.000E+00
SR 88 3.402E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01 3.404E+01
BR 89 4.381E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00
KR 89 4.836E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE 89 2.456E-03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
SR 89 1.094E+01 3.125E+00 8.922E-01 2.548E-01 7.274E-02 1.420E-10 1.843E-21 0.000E+00 0.000E+00 0.000E+00 0.0001+00
Y 89 3.370E+01 4.152E+01 4.375E+01 4.439E+01 4.457E+01 4.464E+01 4.464Z+01 4.4641+01 4.464E+01 4.464E+01 4.464E+01

BR 90 1.031Z-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00
KR 90 9.216E-05 0.000+E00 0.000+00 0.0.0O400 0.000E+00 0.0001+00 0.000+00 0.0001+00 0.0001+00 0.000+00 0.00OE+00
RB 90 4.0601-04 0.0001+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00
RE 90M 1.547E-04 0.000E+00 0.000E+00 0.000+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000t+00
SR 90 5.337E+01 5.305E+01 5.274E+01 5.243E+01 5.212E+01 4.738E+01 4.207E+01 3.316E+01 2.613E+01 2.060E+01 1.555E+01
Y 90 1.368E-02 1.330E-02 1.323E-02 1.315E-02 1.307E-02 1.188E-02 1.055E-02 8.315E-03 6.553E-03 5.165E-03 3.900E-03
y 90M 3.706E-07 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

ZR 90 6.044E-01 9.214E-01 1.236E+00 1.549E+00 1.860E+00 6.594E+00 1.191E+01 2.0828+01 2.785E401 3.339E+01 3.843E+01
KR 91 1.664E-05 0.00OE+00 0-0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
R8 91 1.915E-04 0.000E+00 0.000E+00 0.0001+00 0.000+00 0.000+00 0.000+00 0.000+00 0.000E+00 0.000E+00 0.000E+00
SR 91 1.195E-01 0.0001+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
Y 91 1.593E+01 5.443E+00 1.845E+00 6.254E-01 2.120E-01 6.445Z-09 2.587E-18 4.16SE-37 0.000E+00 0.000Z+00 0.000E+00
Y 91M 6.047E-03 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
ZR 91 4.095E+01 5.156E+01 5.5161+01 5.6381+01 5.6791+01 5.701E+01 5.701E+01 5.701E+01 5.701E+01 5.701Z+01 5.701E+01
ER 92 1.688E-06 0.000E+00 0.000E+00 0.000Z+00 0.0001400 0.000E+00 0.0001+00 0.000E+00 0.O00E+00 0.000E+00 0.0001+00
RB 92 1.283E-05 0.000E+00 0.000E+00 0.090E+00 0.0001+00 0.000F+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 92 3,6709-02 0.0008+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00
Y 92 4.8111-02 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 61
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

10TU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MR, BURNUP- 1.00000E+00 M1, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 NTU 80% 4RK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1100 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
ER 92 6.051E+01 6.059E+01 6.059E01 6.059E+01 6.059E+01 6.059E+01 6.059E+01 6.059E+01 6.059E+01 6.059E+01 6.059E+01
KR 93 4.241E-07 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE 93 1.262E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 154 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SR 93 1.899E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.00DE+00 0.000E+00 0.000E+00
y 93 1.5 9E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.00E+00
ZR 93 6.760E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01 6.776E+01
MB 93 1.492E-06 2.081E-06 2.759E-06 3.526E-06 4.380E-06 2.908E-05 8.499E-05 2.577E-04 4.8412-04 7.426E-04 1.072E-03
NB 93M 1.252E-05 1.961E-05 2.660-05 3.351E-05 4.033E-05 1.384E-04 2.360E-04 3.703E-04 4.509E-04 4.994E-04 5.323E-04
RB 94 3.056E-06 0.0002+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 94 3.009E-04 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 94 4.957E-03 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.O00E+00 0.000E+00 0.00OE+00 0.000E+00 0.OOOE+00 0.000E+00
ZR 94 6.730E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01 6.731E+01
NB 94 4.937E-05 4.937E-05 4.937E-05 4.937E-05 4.937E-05 4.936E-05 4.935E-05 4.934E-05 4.932Z-05 4.9309-05 4.928E-05
SR 95 9.693E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0009+00 0.000E+00 0.0OE+00 0.0OOE+00

Y 95 2.924E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 95 2.238E+01 8.323E+00 3.095E+00 1.151E+00 4.280E-01 5.721E-00 1.462E-16 9.555E-34 0.000E+00 0.000E+00 0.000E+00
NB 95 1.086E+01 7.434E+00 3.325E+00 1.329E+00 5.096E-01 6.978E-08 1.784E-16 1.165E-33 0.000E+00 0.OOOE+00 0.000E+00
NB 95M 8.989E-03 3.483E-03 1.295E-03 4.816E-04 1.791E-04 2.3942-11 6.119E-20 3.998E-37 0.000E+00 0.000E+00 0.000E+00
NO 95 3.828E+01 5.577E+01 6.511E+01 6.905E+01 7.060E+01 7.153E+01 7.153E+01 7.153E+01 7.153E+01 7.153E+01 7.153E+01
SR 96 1.040E-05 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 96 6.094E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ER 96 7.216E+01 7.216E+01 7.216E+01 7.216E+01 7.216E+01 7.216E+01 7.216E+01 7.216E+01 7.2162+01 7.216E+01 7.216E+01
NB 96 3.320E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
No 96 2.888E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01 2.891E-01

Y 97 4.230E-06 0.000E+00 0.000E+00 0.0002+00.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 97 2.858E-01 0.000E00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
NB 97 2.048E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.00OE+00 0.000E+00 0.0002+00
NB 97 2.672E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
NO 97 7.018E+01 7.0492+01 7.049E+01 7.049E+01 7.049E+01 7.049E+01 7.049E+01 7.049E+01 7.049E+01 7.049E+01 7.049E+01
SR 98 4.724E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00
Y 98 8.220E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 98 1.4762-04 0.000E+00 0.000E+00 0.0OOE+ 00 0.000+0 0.002+00 0.00OE+00 0.0002+0 0.000E+00 0.000E+00 0.000E+00
NB 98 1.354E-05 0.000E+00 0.000E+00 O.0002+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00
NB 98M 1.314E-04 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.00+00 0.0002+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
No 98 7.202E+03 7.202r+01 7.202E+01 7.202E+01 7.202E+01 7.2022+01 7.2028+01 7.2022+01 7.202E+01 7.202E+01 7.202E+01
TC 98 8.527E-05 8.527E-05 8.527E-05 8.527Z-05 8.527E-05 0.527E-05 8.527E-05 8.527E-05 8.527E-05 8.527E-05 8.527E-05
Y 99 1.261E-06 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00

ZR 99 1.134E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000t+00 0.000E00 0.OO0E+00 0.000E+00
NB 99 7.012E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 99M 2.859E-05 0.0O0E+00 0.000E+00 0.00OE+00 0.OOOE+00 0.0002+00 0.000.+00 0.0002+00 0.0002+00 0.0002+00 0.000E+00
MO 99 1.211E+00 1.224E-10 1.236E-20 1.249E-30 1.261E-40 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC 99 7.2882+01 7.419+01 7.419E+01 7.4192+01 7.419E+01 7.419E+01 7.419E+01 7.418E+01 7.418E+01 7.418E+01 7.418Z+01
TC 99M 9.672E-02 1.075E-11 1.086E-21 1.097E-31 1.110E-41 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU 99 9.549E-05 1.558E-04 2.162E-04 2.766E-04 3.369E-04 1.303E-03 2.510E-03 4.924E-03 7.338E-03 9.751E-03 1.260E-02
Y100 5.431E-07 0.0009+00 0.000E+00 0.00E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
ZR100 3.135E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 155 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

N8100 6.5743-06 0.000E+00 0.0003+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB100M 6.601E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+OO 0.0O0E+00 0.000E+00 O.000E+00
M0100 8.051E+01 8.057E+01 8.057E+01 8.057E+01 8.057E+01 8.057E+01 8.057E+01 8.057E+01 8.057E+02 8.057E+01 8.057E+01
TC100 2.400E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
RU100 1.136E+00 1.136E+00 1.136E+00 1.136E+00 1.136E400 1.136E+00 1.136E+00 1.1363+00 1.1363+00 1.1363+00 1.136E+00

OUTPUT UNIT - 6 PAGE 62
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1TU 80% MARK IV - 20% NARK IA FUEL 4 12% PU-240
FISSION PRODUCTS

POWER- 1.0000E+00 MW, BURNUP- 1.00000E+00 KND, FLUX- 1.00E+00 N/CM-2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 60% MARK IV - 20% MARE IA FUEL 9 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
3R101 9.428E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N5101 3.148E-05 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0101 4.169E-03 0.000E+00 0.000E+OO 0.00E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC101 4.051E-03 0.0O0E+00 0.000E+00 0.0003+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
RU101 6.8123+01 6.813E+01 6.813E+01 6.813E+01 6.813+01 6.813E+01 6.813E+01 6.8133+01 6.8133+01 6.813E+01 6.8133+01
ZR102 4.532E-05 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00
1B102 1.117E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00+00 0.000E+00 0.0003+00
10102 2.940E-03 0.000E+00 O.0003+00 0.0003+00 0.000E+00o 0.000+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00
TC102 2.334E-05 0.000E+00 0.000E+00 0.00O0+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC102M 1.198E-06 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 .0.000+00 0.003400 0.000E+00 0.000E+00
30102 6.212E+01 6.212E+01 6.212E+01 6.2123+01 6.212E+01 6.212E+01 6.212E+01 6.212E+01 6.212E+01 6.212E+01 6.212E+01
31102 1.3335-05 1.2563-05 1.1833-05 1.1143-05 1.0503-05 4.035E-06 1.221B-06 1.119E-07 1.025E-08 9.391E-10 5.595E-11
ZR103 9.8742-07 0.0003+00 0.00+00 0.0003+00 0.0003+00 0.00O3+00 0.000+00 O0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
N1103 3.886E-05 0.0003+00 0.003+00 0E.+00+0 0.000+00 0.0E3+0O 0.00OE+00 0.00OE+0 0.000E+00 0.0OOE+00 O.000E+00
M0103 2.434E-04 0.000E+00 0.000E+00 0.0003+00 0.OOOE+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+0O 0.0003+00
TC103 2.059E-04 0.000E+00 0.000E+00 0.00+00 0.0+00 0.000+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 O0.00OE+00
RU103 1.242E+01 2.480E+00 4.95OE-01 9.8833-02 1.973E-02 1.251E-13 1.271E-27 0.000E+00 0.0OE+00 0.0003+00 0.O0E+00
RH103 3.797E+01 4.792E+01 4.9913+01 5.030E+01 5.038E+01 5.040Z+01 5.0405+01 5.0403+01 5.0403+01 5.040E+01 5.040E+01
RH103 1.110E-02 2.2183-03 4.427E-04 8.8393-05 1.765E-05 1.124E-16 1.137E-30 0.0003+00 0.0003+00 0.000+00 0.000&+00
3R104 4.375E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0.+ 0.0003+00 0.0003+00 0.0003+00 0.000+00 0.000E+00
NS104 1.082E-06 0.0O0E+00 0.000E+0O 0.00O+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000+00
M0104 2.887E-04 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.OOOE+00 0.0003+00 0.0003+00 O.000E+00 0.00E+00
TC104 3.512E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00
RU104 3.981E+01 3.981E+01 3.981E+01 3.981E+01 3.981E+01 3.981+01 3.981E+01 3.9813+01 3.981+01 3.9812+01 3.981E+01
RH104 2.258E-05 0.0003+00 0.0003+00 0.0003+00 0.000O+00 0.000+00 0.000E+0O 0.000E+00 0.000+00 0.OOOE+00 0.000E+00
RH104M 1.007E-05 0.000E+00 O.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD104 3.437E+00 3.437E+00 3.4373+00 3.437Z+00 3.4373+00 3.437E+00 3.437E+00 3.437E+00 3.437E+00 3.437E+00 3.437E+00
NB105 6.126E-07 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 156 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

HO105 1.090E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC105 1.199E-03 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+OO
RU105 4.038E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RHI05 2.851E-01 7.344E-20 1.620E-38 0.00OE+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
RHIOSM 3.184Z-05 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD105 2.554E+01 2.587E+01 2.587Z+01 2.587E+01 2.587E+01 2.587E+01 2.587Z+01 2.587E+01 2.587E+01 2.587E+01 2.587E+01
M0106 8.590E-06 O.000E+00 O.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0OE+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
TC106 5.827E-05 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 O.00OE+00
RU106 1.539E+01 1.296E+01 1.091E+01 9.189E+00 7.737E+00 4.943E-01 1.588E-02 1.632E-05 1.679E-08 1.727E-11 5.168E-15
RH106 2.037E-05 1.218E-05 1.026E-05 8.637E-06 7.273E-06 4.647E-07 1.493E-08 1.540Z-11 1.582E-14 1.628E-17 4.858E-21
RH106H 7.598E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD106 7.202E+00 9.6341+00 1.168E+01 1.340E+01 1.486E+01 2.210E+01 2.258E+01 2.259E+01 2.259E+01 2.259E+01 2.259E+01
M0107 1.919E-06 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000.0 0.0003+00 0.000E+00
TC107 2.213Z-05 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU107 3.202E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
RH107 1.664E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD107 1.280E+01 1.2801+01 1.280E+01 1.280E+01 1.280E+01 1.280E+01 1.280E+01 1.280E+01 1.280E+01 1.280E+01 1.280E+01
AG107 4.460E-07 7.875E-07 1.129E-06 1.471E-06 1.812E-06 7.276E-06 1.411E-05 2.777E-05 4.143E-05 5.509E-05 7.121E-05
TC108 2.449E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
RU108 2.309E-04 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH108 1.451E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH108M 3.124E-06 0.000E+00 0.000E+00 0.00DE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD108 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00 8.515E+00

OUTPUT UNIT - 6 PAGE 63
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% P0-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARE IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 y 0.50 Y 0.75 y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
CD108 3.982E-06 3.982E-06 3.982E-06 3.982E-06 3.982V-06 3.982E-06 3.982E-06 3.983E-06 3.983E-06 3.983E-06 3.983E-06
TC109 1.2751-05 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU109 1.919E-05 O.000E+00 0.0001+00 0.0O0E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH109 5.108E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0 0.00OE+00 O.0003+00 0.000S+00 0.000E+00 O0.000E+00
RH109M 1.419E-05 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400
P0109 2.828E-02 0.000E+00 0.0001400 O.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
PD109M 7.996E-05 0.000E+00 0.0001+00 0.O00E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
AG109 5.264E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00 5.292E+00
AG109M 2.3101-05 0.O00E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU110 3.949E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
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RH110 7.654E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD110 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00 2.925E+00
AGIlI 1.489E-06 1.861E-10 1.445E-10 1.121E-10 8.704E-11 1.513E-12 9.543E-15 3.790E-19 1.512E-23 6.0178-28 3.866E-33
AG110M 1.582E-02 1.228E-02 9.532E-03 7.399E-03 5.744E-03 9.981E-05 6.2979-07 2.506E-11 9.976E-16 3.971E-20 2.551E-25
CD110 3.7029-01 3.737E-01 3.765E-01 3.786E-01 3.803E-01 3.859E-01 3.860E-01 3.860E-01 3.860E-01 3.8601-01 3.860E-01
R0111 1.881E-06 0.0O0E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
RH111 9.9488-06 0.0O0E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
P0111 2.115E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
PD111H 4.083E-05 0.000E+00 0.00+00 0.000+00 0.0001+00 0.0008+00 0.001+00 0.000E+00 0.000E+00 0.00+00 0.000+00
AGlIl 1.035E-01 2.1218-05 4.336E-09 8.862E-13 1.811E-16 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG111M 1.0378-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00+00 0.000E+00 0.000E+00
CD111 1.749E+00 1.853E+00 1.853E+00 1.853E+00 1.853E+00 1.853E+00 1.8538+00 1.853E+00 1.853E+00 1.853E+00 1.853E+00
RH112 4,264E-07 0.000E+00 0.000V+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0008+00 0.000E+00 0.000E+00
PD112 6.947E-03 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG112 1.084E-03 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.0008+00 0.000E+00
CD112 1.2048+00 1.212E+00 1.212E+00 1.212E+00 1.212E+00 1.212E+00 1.212E+00 1.212E+00 1.2128+00 1.212E+00 1.212E+00
PD113 7.329E-06 0.00E+00 0.0008+00 0.000E+00 0.000+00 0.000O+00 0.000+00 0.00E8+00 0.0008+00 0.0008+00 0.0008+00
AG113 1.400E-03 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
AG113M 5.438E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.0008+00
CD113 5.160E-02 5.299E-02 5.299E-02 5.299E-02 5.299E-02 5.299E-02 5.3008-02 5.3008-02 5.300-02 5.301E-02 5.301E-02
C0113M 1.814E-02 1.7948-02 1.773E-02 1.752E-02 1.732Z-02 1.432E-02 1.129E-02 7.021E-03 4.366E-03 2.715E-03 1.5508-03
IN113 3.1858-04 5.327E-04 7.444E-04 9.535E-04 1.1608-03 4.154E-03 7.179E-03 1.144Z-02 1.410E-02 1.575E-02 1.6918-02
P0114 8.821E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000r+00 0.000E+00 0.000E+00
CD114 1.841E+00 1.841E+00 1.841E+00 1.841E+00 1.841E+00 1.8413+00 1.841E+00 1.841E+00 1.841E+00 1.841E+00 1.841E+00
IN114M 1.110E-06 3.092E-07 8.610E-08 2.398E-08 6.679E-09 8.7558-18 6.905E-29 0.0008+00 0.000Z+00 0.000E+00 0.000E+00
SN114 3.976E-06 4.717E-06 4.923E-06 4.980E-06 4.9968-06 5.0028-06 5.002E-06 5.0028-06 5.002E-06 5.002E-06 5.002E-06
PD115 2.398E-06 0.000E+00 0.000E+00 0.0008+00 0.0008+00 0.0008+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115 5.655E-05 0.000E+00 0.0008000 0.0008+.00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115M 3.063E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
CD115 1.149E-02 5.311E-15 2.442Z-27 1.123E-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00
CD115H 2.003E-02 4.845E-03 1.172E-03 2.835E-04 6.857E-05 9.418E-15 4.428E-27 0.000E+00 0.0008+00 0.000E+00 0.000E+00
IN115 5.819E-01 6.091E-01 6.128E-01 6.137E-01 6.139E-01 6.1393-01 6.1398-01 6.139E-01 6.139E-01 6.1398-01 6.139E-01
IU115M 9.263E-04 1.368E-09 3.3098-10 8.0053-11 1.9368-11 2.6598-21 1.250E-33 0.000E+00 0.000E+00 0.000E+00 0.0008+00
5115 2.994E-02 3.040E-02 3.0408-02 3.040E-02 3.040E-02 3.0403-02 3.040E-02 3.040E-02 3.040E-02 3.040E-02 3.040E-02
PD116 6.9668-07 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00
AG116 4.402Z-06 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00
CD116 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.645E-01 7.6458-01
IN116M 4.7118-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
SN116 2.663E-01 2.6638-01 2.663E-01 2.663E-01 2.663E-01 2.663E-01 2.663E-01 2.663E-01 2.663E-01 2.663E-01 2.6633-01
AG117 2.022E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117 3.404E-04 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
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I 1TU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MR, BURNUP- 1.0000OE+00 MlD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMlARY TABLE: CONCENTRATIONS, GRAMS
1 MT0 80% MARK IV - 20% MARE IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
C0117M 2.418E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
IN117 8.866E-05 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00
IN117M 2.969E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN117 7.797E-01 7.807E-01 7.807E-01 7.807E-01 7.8072-01 7.807E-01 7.807E-01 7.807E-01 7.807E-01 7.8072-01 7.807E-01
SN117M 1.948E-05 2.123E-07 2.313E-09 2.520E-11 2.745E-13 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0O0E+00 0.000E+00
CD118 1.6872-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN1S 7.828E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01 7.830E-01
AG119 3.047E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.OOOE+00
CD119 1.575E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
CD119M 5.361E-06 0.000E+00 0.0002+00 0.0OE+00 0.00E+00 0.000E+00 0.000E+00 O.0O0E+00 0.000E+00 0.000E+00 0.000E+00
IN119 2.412E-06 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 O.O00E+00 0.000E+00 0.0002+00 O0.000E+00 0.000E+00
111119M 4.526E-05 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
8N119 7.700E-01 7.719E-01 7.732E-01 7.743E-01 7,751E-01 7.779E-01 7.779E-01 7.779E-01 7.779E-01 7.779E-01 7.779E-01
SM119M 7.857E-03 6.069E-03 4.687E-03 3.620E-03 2.796E-03 4.483E-05 2.558E-07 8.326E-12 2.711E-16 8.824E-21 4.473E-26
CD120 2.842E-06 0.00E+00 0.OOOE+00 0.000E+00 O.000E+00 O.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN120 1.264E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN120 7.952E-01 7.952E-01 7.952E-01 7.952E-01 7.952E-01 7.952E-01 7.952E-01 7.952E-01 7.952E-01 7.952Z-01 7.952E-01
CD121 7.188E-07 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
IN121 1.332E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
IN121N 2.335E-06 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0002E00 0.000+00 0.000E+00 0.0002+00 0.0002+000.0002+00
SX121 5.734E-03 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00
8N121M 2.508E-04 2.499E-04 2.491E-04 2.482E-04 2.473E-04 2.340E-04 2.183E-04 1.900E-04 1.654E-04 1.440E-04 1.223E-04
SE121 8.167E-01 8.224E-01 8.224E-01 8.224E-01 8.224E-01 8.225E-01 8.225E-01 8.225E-01 8.225E-01 8.225E-01 8.226E-01
CD122 3.026E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000S+00 0.000X+00
IN122 5.882E-07 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN122 8.8012-01 8.801E-01 8.801E-01 8.801E-01 8.801E-01 8.8012-01 8.801E-01 8.801E-01 8.801E-01 8.801E-01 8.801E-01
S8122 2.710E-04 1.791E-14 1.184-24 7.827E-35 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
TE122 8.097t-03 8.361Z-03 8.361E-03 8.361E-03 8.361E-03 8.361E-03 8.361E-03 8.361E-03 8.361E-03 8.361E-03 8.3612E-03
C0123 4.479E-07 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1N123H 9.620E-07 0.000+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8123 1.022E-01 6.261E-02 3.836E-02 2.3502-02 1.4402-02 5.666E-06 3.141E-10 9.655E-19 2.968E-27 9.121E-36 0.000E+00
581238 1.377E-04 0.0002.00 0.000+00 0.0002+00 0.0002+00 0.000200 0.000+00 .0002+00 0.0.OEO00 0.000+00 0.000+00
SB123 8.877E-01 9.274E-01 9.517E-01 9.665-01 9.756E-01 9.900E-01 9.900E-01 9.900E-01 9.900E-01 9.900E-01 9.900E-01
TE123 2.371E-05 2.634E-05 2.788E-05 2.880E-05 2.933E-05 3.0102-05 3.010E-05 3.010E-05 3.010205 3.010E-05 3.010E-05
TE1238 6.395E-06 3.768E-06 2.221E-06 1.309E-06 7.711E-07 1.630E-10 4.154E-15 2.698E-24 1.752E-33 1.207E-42 0.O00E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 159 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CD124 8.466E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00
SN124 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00 1.184E+00
99124 2.693E-03 9.41OE-04 3.288E-04 1.149E-04 4.015E-05 1.984E-12 1.462E-21 7.936E-40 0.000E+00 0.000+OO 0.00E+00
TE124 3.260E-03 5.012E-03 5.624E-03 5.838E-03 5.913E-03 5.953E-03 5.953E-03 5.953E-03 5.953E-03 5.953E-03 5.953Z-03
IN125M 4.2181-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
$N125 4.029E-02 5.676E-05 7.991E-08 1.1251-10 1.582E-13 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125M 4.434E-05 0.000E+00 0.0009+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S125 1.482E+00 1.430E+00 1.344E+00 1.262E+00 1.186E+00 4.357E-01 1.2471E-01 1.021E-02 8.360E-04 6.845E-05 3.572E-06
TE125 1.313E-01 2.195E-01 3.057E-01 3.8771-01 4.652E-01 1.225E+00 1.541E+00 1.657E+00 1.666E+00 1.667E+00 1.667E+00
TE1258 1.362E-02 1.739E-02 1.792Z-02 1.736E-02 1.648E-02 6.095E-03 1.744E-03 1.428E-04 1.169E-05 9.575E-07 4.997E-08
SN126 2.347E+00 2.347E+00 2.347E+00 2.347E+00 2.347E+00 2.347E+00 2.3471E+00 2.347E+00 2.347E+00 2.346E+00 2.346E+00
S126 2.927E-03 1.785E-05 2.19OE-07 1.121E-07 1.1151-07 1.115E-07 1,115E-07 1.115E-07 1.115E-07 1.115Z-07 1.1151-07
S126M 1.731E-06 8.478E-10 8.478E-10 8.478E-10 8.478E-10 8.471S-10 8.477E-10 8.477Z-10 8.476E-10 8.475%-10 8.4751-10
TE126 4.546E-02 4.839E-02 4.842E-02 4.842E-02 4.842E-02 4.849E-02 4,857E-02 4.873E-02 4.890E-02 4.906E-02 4.925E-02
SN127 1.772E-03 0.000E+00 0.000E+00 O.000E+00 O.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000+00
SN127M 2.785E-05 0.OOE+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0001+00
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* 1TU 80% MARK IV - 20% MAR A FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM8*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 TU 80t MARE IV - 20% MAR IA FUEL 1 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
S8127 1.228E-01 9.0181-09 6.525E-16 4.721E-23 3.416E-30 0.OO0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
TE127 1.180E-02 6.493Z-04 3.633E-04 2.033E-04 1.137E-04 1.050E-08 9.500E-14 7.779E-24 6.369E-34 0.000E+00 0.000E+00
TE127M 3.135E-01 1.855E-01 1.038E-01 5.806E-02 3.249E-02 2.999E-06 2.714E-11 2.222E-21 1.819E-31 1.495E-41 0.000E+00

1127 4.281E+00 4.545E+00 4.627E+00 4.613E+00 4.699E+00 4.732E+00 4.732E+00 4.732E+00 4.732E+00 4.732E+00 4.732E+00
IN128 3.870E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0001+00 0.000v+00
SN128 2.088E-03 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8128 1.590E-03 0.000E+00 0.00OE+00 0.000E+00 0.0002+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00

S81288 3.971E-04 0.000E+00 0.000E+00 0.0001+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
T1128 9.209E+00 9.213E+00 9.213E+00 9.213E+00 9.213E+00 9.2131+00 9.213E+00 9.213E+00 9.213E+00 9.2131+00 9.213E+00
1128 7.576E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00

XE128 3.299E-02 3.300E-02 3.300E-02 3.300E-02 3.300E-02 3.3001-02 3.300E-02 3.300E-02 3.300E-02 3.3001-02 3.300E-02
SN129 1.720E-04 0.00O0+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000z+00 0.0001+00 0.000+00 0.0001+00 0.000E+00
SN129 6.916E-05 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00
S8129 1.760E-02 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
TE129 4.613E-03 6.339E-05 9.637E-06 1.465E-06 2.227E-07 1.812E-20 7.8739-37 0.000E+00 0.000E+00 0.000E+00 0.0009+00
TE129M 4.430E-01 6.770E-02 1.029E-02 1.565E-03 2.378E-04 1.935E-17 8.406E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00

1129 1.500E+01 1.540E+01 1.546E+01 1.546E+01 1.547E+01 1.547E+01 1.5471E+01 1.547E+01 1.547E+01 1.547E+01 1.547E+01



Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

XE129 4.1771E-05 4.224E-05 4.241E-05 4.258E-05 4.275E-05 4.548E-05 4.890E-05 5.573E-05 6.255E-05 6.938E-05 7.744E-05
XE129M 3.0051-01 1.101E-10 4.035E-14 1.479E-17 5.419E-21 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 .00E+00
SN130 2.859E-04 0.000E+00 0.0OE+00 0.000E+00 0.0O0E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
SB130 8.720E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E0 .0001+00 0.000E+00 0.000S+00 0.O00E+00
SS130M 6.414E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00
TE130 2.961E+01 2.961E+01 2.961E+01 2.961E+01 2.961E+01 2,961E+01 2.961E+01 2.961E+01 2.961E+01 2.961E+01 2.961E+01
1130 9.507E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 C.000E+00 0.000E+00 D.OOOE+00
11304 4.593E-06 0.000E+00 0.000E+00 0 .000+00 0.0001+00 0.000+00 0.0001+00 0.0001+00 0.001+00 0.000+00

XE130 1.669E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01 1.679E-01
SN131 7.295E-05 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
9131 4.246E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE131 4.86OE-03 0.000E+00 0.0O0E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE131M 5.624E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1131 2.537E+00 9.965E-04 3.800E-07 1.449E-10 5.527E-14 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00

XE131 4.673E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01 4.943E+01
XE131M 4.168E-02 6.0711E-04 3.125E-06 1.536E-08 7.518E-11 0.000E+00 0.000+00 0.000E+00 0.OOOE+00 0.00E1+00 0.OOOE+00
SN132 2.620E-05 0.OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB132 3.153E-04 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0;00E+00 0.0001+00 0.000E+00 O.OOOE+00 0.000E+00 0.0001+00
SB132M 3.058E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00
TE132 1.476E+00 5.402E-09 1.976E-17 7.22SE-26 2.644E-34 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1132 4.405E-02 1.637E-10 5.988E-19 2.190E-27 8.013E-36 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00

XE132 7.820E+01 7.972E+01 7.972E+01 7.972E+01 7.972E+01 7.972E+01 7.9729+01 7.972E+01 7.972E+01 7.972E+01 7.972E+01
CS132 9.400E-05 5.341E-09 3.034E-13 1.724E-17 9.796E-22 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA132 2.426E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05 2.614E-05
SN133 3.009E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00
SB133 3.267E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00
TE133 3.346E-03 0.000E+00 0.000E+00 0.0O0+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00
TE133H 9.731E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1133 5.765E-01 0.0O0+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
1133H 1.975E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000+00 0.0001+00 0.000E+00

XE133 3.490E+00 2.466E-05 1.418E-10 8.150E-16 4.6851-21 00OOE+00 0.000E+00 0.0001+00 0.O00E+00 0.000+00 0.000E+00
XE133H 4.504E-02 2.050E-14 5.745E-27 1.610E-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
C8133 1.070E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02 1.111E+02
SB134 3.907E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 66
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 MTU 80% MARE IV - 20% MAR IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 NW, BURNUP- 1.00000E+00 M1D, FLUX- 1.00E+00 N/CM**2-SEC

5 SUNN4ARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 60% MARK IV - 20% MARK IA FUEL 6 12% PU-240
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 y 40.0 Y 51.8 y
SB134M 3.506E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00
TE134 1.657E-02 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000+00 0.000+00 0.000E+00 0.000+00 0.0O0E+00
1134 2.685E-02 0.0O0E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00
1134M 1.686E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00

XE134 1.2809+02 1.200E+02 1.280E+02 1.280E+02 1.280E+02 1.280E+02 1.280E+02 1.260E+02 1.280E+02 1.280E+02 1.280E+02
C8134 2.759E+00 2.537E+00 2.332E+00 2.144E+00 1.972E+00 5.139E-01 9.569E-02 3.319E-03 1.151E-04 3.991E-06 7.557B-08
CS134M 3.942E-04 0.005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0005+00 0.0000+00 0.000E+00
BA134 2.411E-01 4.635E-01 6.6805-01 8.560E-01 1.029E+00 2.487E+00 2.905E+00 2.997E+00 3.O00+00 3.000E+00 3.000E+00
SB135 3.765E-07 0.000E+00 O.000E+00 0.00OO+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE135 6.5505-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00
1135 1.725E-01 0.000E+00 0,0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00
XE135 6.5345-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00
XE135M 1.371E-03 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS135 2.908Z+01 2.932E+01 2.932E+01 2.932E+01 2.932E+01 2.932E+01 2.932E+01 2.9325+01 2.932E+01 2.932E+01 2.932E+01
CS135M 2.067E-05 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0O0E+00
BA135 2.729Z-04 2.756E-04 2.778E-04 2.801E-04 2.823E-04 3.176E-04 3.618E-04 4.501E-04 5.385E-04 6.269E-04 7.311E-04
BA135M 5.238E-07 0.O00E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00
TE136 3.946E-05 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.0O0+00 0.000E+00 0.000E+00 O.000E+00
1136 2.870E-04 0.0005+00 0.0005+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.0O0+00 0.000E+00 0.0005+00 0.0005+00
I136M 9.5825-05 0.005+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0,0005+00 O.0005+00 0.000E+00
XE136 1.964E+02 1.9649+02 1.964E+02 1.964E+02 1.964E+02 1.9644+02 1.964E+02 1.964E+02 1.964E+02 1.964E+02 1.9645+02
CS136 7.820E-02 6.2405-04 4.980E-06 3.974E-08 3.171E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA136 5.9365-01 6.712E-01 6.718E-01 6.718E-01 6.718E-01 6.718E-01 6.718E-01 6.718E-01 6.718E-01 6.718E-01 6.710E-01
TE1317 1.8275-06 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.0O00+00 0.000E+00 0.0005+00 0.0005+00
1137 8.5995-05 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00
XE137 1.583t-03 0.000E+00 0.000E+00 0.000E+00 0.000&+00 0.000E+00 0.000E+00 0.000+00 0.00E+00 O.O00+00 0.000E+00
CS137 1.055E+02 1.049E+02 1.043E+02 1.037E+02 1.031E+02 9.399E+01 8.374E+01 6.646E+01 5.275E+01 4.187E+01 3.188E+01
BA137 9.9515-01 1.603E+00 2.207E+00 2.808E+00 3.405E+00 1.251E+01 2.276E+01 4.0045+01 5.375E+01 6.463E+01 7.462E+01
DA37M 1.625E-05 1.605V-05 1.595E-05 1.5868-05 1.577E-05 1.438E-05 1.281E-05 1.017E-05 8.070B-06 6.405E-06 4.877E-06
2138 1.143E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE138 5.703E-03 0.0005+00 0.000E+00 0.000E+00 0.0005+00 0.005+00 0.000E+00 0.OO0E+00 0.000+00 0.000E+00 0.0005+00
CS138 1.431E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.0005+00
CS138M 5.833E-05 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
BA138 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02 1.130E+02
LA138 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04 7.358E-04
2139 1.976E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00 0.0005+00 0.000E+00 0.000E+00
XE139 2.102E-04 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
CS139 3.986E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00
RA139 3.6055-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA139 1.088E+02 1.088E+02 1.088E+02 1.088E+02 1.0885+02 1.088E+02 1.088E+02 1.088E+02 1.088E+02 1.088E+02 1.088E+02
XE140 4.873E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS140 4.092E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 O.000E+00 0.000E+00
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

BA140 7.732E+00 5.483E-02 3.888E-04 2.757E-06 1.954E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA140 1.019E+00 8.269E-03 5.864E-05 4.158E-07 2.948E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE140 9.909E+01 1.078E+02 1.078E+02 1.078E+02 1.078E+02 1.078E+02 1.078E+02 1.078E+02 1.078E+02 1.078E+02 1.078E+02
XE141 2.147E-06 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS141 1.218E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA141 7.397E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA141 9.592E-02 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE141 1.797E+01 2.580E+00 3.682E-01 5.256E-02 7.501E-03 2.226E-16 2.741E-33 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
PR141 8.284E+01 9.833E+01 1.005E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02

OUTPUT UNIT - 6 PAGE 67
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARX IV - 20% MARK IA FUEL 1 12% PU-240
FISSION PRODUCTS

PONER- 1.00000E+00 MW, BURNP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MT 80% MARK IV.- 20% MARE IA FUEL 0 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 y 30.0 Y 40.0 Y 51.8 Y
XE142 5.442E-07 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
CS142 5.126E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DA142 4.169E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA142 3.694E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
CE142 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02 1.003E+02
PR142 2.834E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR142M 7.699Z-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND142 2.751E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01 2.779E-01

CS143 2.610E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA143 7.065E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA143 5.422E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE143 7.701E-01 7.917E-21 8,076E-41 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR143 7.433E+00 7.807E-02 7.346E-04 6.913E-06 6.504E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND143 8.433E+01 9.255E+01 9.263Z+01 9.263E+01 9.263E+01 9.263E+01 9.263E+01 9.2636+01 9.263E+01 9.263E+01 9.263E+01

CS144 4.228E-07 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00
BA144 4.912E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA144 2.309E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE144 6.426E+01 5.143E+01 4.117E+01 3.295E+01 2.637E+01 7.481E-01 8.709E-03 1.180E-06 1.599E-10 2.168E-14 5.912E-19

PR144 2.738E-03 2.172E-03 1.738E-03 1.391E-03 1.114E-03 3.159E-05 3.677E-07 4.983E-11 6.754E-15 9.152E-19 2.496E-23

PR144M 1.358E-05 1.086E-05 8.689E-06 6.955E-06 5.567E-06 1.579E-07 1.838E-09 2.491E-13 3.376E-17 4.575E-21 1.248E-25

ND144 3.282E+01 4.565E+01 5.591E+01 6.413E+01 7.071E+01 9.633E+01 9.707E+01 9.708E+01 9.708E+01 9.708E+01 9.708E+01

BA145 1.407E-05 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA145 1.206E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE145 8.021E-04 0.000E+00 0.000E+00 0.000E+00.000E+00 0.000E+00 0.000E+00 0.0 6.+00 0.0 .+00 0.0+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 163 of 1134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PR145 9.597E-02 0.000E+00 .OOOE+0 0.00000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND145 6.616E+01 6.626E+01 6.626E+01 6.626E+01 6.6262+01 6.626E+01 6.626E+01 6.626E+01 6.626E+01 6.626E+01 6.626E+01
BA146 1.8472-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
LA146 2.242E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.O00E+00
C2146 3.014E-03 0.0002+00 0.OOOE+00 0.000E+00 0.0009+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
PR146 5.155E-03 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
0D146 5.505E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01 5.506E+01
P"146 1.741E-04 1.687E-04 1.635E-04 1.584E-04 1.535E-04 9.271E-05 4.937E-05 1.400E-05 3.970E-06 1.126E-06 2.545E-07
SM146 3.464E-05 3.6649-05 3.857E-05 4.045E-05 4.227E-05 6.475E-05 8.079E-05 9.388E-05 9.759E-05 9.864E-05 9.8962-05
BA147 4.362E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00
LA147 1.314E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.OOOE+00 0.0002+00 0.0002+00
CE147 1.904E-04 0.000M+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR147 2.011E-03 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
0D147 2.660E+00 8.710E-03 2.848E-05 9.319E-08 3.050E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P4147 2.708E+01 2.7869+01 2.609E+01 2.442E+01 2.2862+01 7.9452+00 2.120E+00 1.5102-01 1.075E-02 7.656E-04 3.389E-05
8147 3.1812+00 5.053E+00 6.834E+00 8.502E+00 1.006E+01 2.498E+01 3.080E+01 3.277E+01 3.291E+01 3.292E+01 3.292E+01
LA148 6.398E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
CE148 8.454E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
PR148 3.016E-04 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND148 3.235E+01 3.2359+01 3.2352+01 3.235E+01 3.2352+01 3.235E+01 3.235E+01 3.235E+01 3.235E+01 3.2352+01 3.235L+01
PH148 2.787E-01 4.376E-04 9.405E-05 2.0312-05 4.387E-06 9.020E-17 4.782E-30 0.000E+00 0.000E+00 0.0002+00 0.000E+00
PH148H 2.753E-01 5.945E-02 1.284E-02 2.773E-03 5.988E-04 1.341Z-14 6.529E-28 0.000E+00 0.000E+00 0.0002+00 0.0002+00
8M148 5.777E+00 6.271E+00 6.318E+00 6.328E+00 6.330E+00 6.331E+00 6.3312+00 6.3312+00 6.331E+00 6.331E+00 6.331E+00
LA149 3.468E-07 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
CE149 1.074E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.000s+00 0.000E+00
PR149 2.070E-04 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND149 9.554E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 68
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

I MTU 80t MARX IV - 20% MARK IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 NTU 80 MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
P1149 3.132E-01 1.207E-13 4.509E-26 1.684E-38 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S0149 6.226E-01 9.456E-01 9.456E-01 9.456E-01 9.456E-01 9.456E-01 9.4562-01 9.456E-01 9.456E-01 9.456E-01 9.456E-01
CE150 4.799E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR150 1.193E-05 0.0002+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
ND150 1.466E+01 1.466E+01 1.466E+01 1.466E+01 1.466E+01 1.466E+01 1.4662+01 1.466E+01 1.466E+01 1.466+01 1.4662+01
PH1SO 1.141E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00



Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SM150 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01 2.166E+01
PRI51 2.099E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RD151 5.636E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM151 7.767E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM151 3.684E+00 3.755E+00 3.748E+00 3.741E+00 3.733E+00 3.620E+00 3.483E+00 3.225E+00 2.986E+00 2.765E+00 2.525E+00
E0151 4.650E-03 1.189E-02 1.911E-02 2.632E-02 3.352E-02 1.468E-01 2.835E-01 5.418E-01 7.808E-01 1.002E+00 1.242E+00

CE152 4.446E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00
PR152 1.899E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND152 3.603E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM152 1.314E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P94152M 4.384E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1H152 1.238E+01 1.238E+01 1.239E+01 1.238E+01 1.238E+01 1.238E+01 1.238E+01 1.238E+01 1.238E+01 1.238E+01 1.238E+01
E0152 6.292E-03 6.212E-03 6.134E-03 6.056E-03 5.979E-03 4.877E-03 3.780E-03 2.270E-03 1.364E-03 8.193E-04 4.490E-04

EU152 1.197E-05 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD152 1.910E-03 1.941E-03 1.963E-03 1.984E-03 2.006E-03 2.313E-03 2.619E-03 3.039E-03 3.292E-03 3.443E-03 3.546E-03

PR153 5.586E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND153 2.049E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM153 1.115E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM153 1.095E-01 8.161E-16 6.076E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00
EU153 5.557E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00 5.667E+00

GD153 3.491E-04 2.688E-04 2.069E-04 1.593E-04 1.226E-04 1.868E-06 9.995E-09 2.862E-13 8.193E-18 2.346E-22 1.022E-27

9D154 5.937E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P154 3.067E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
PH154M 3.350E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM154 2.623E+00 2.623E+00 2.623E+00 2.623E+00 2.623E+00 2.623E+00 2.623E+00 2.623E+00 2.623E+00 2.6231+00 2.623E+00

EU154 7.176E-01 7.033E-01 6.893E-01 6.755E-01 6.620E-01 4.796E-01 3.205E-01 1.432E-01 6.394E-02 2.856E-02 1.103E-02

GD154 1.426E-02 2.857E-02 4.260E-02 5.635E-02 6.9831-02 2.523E-01 4.113E-01 5.887E-01 6.679E-01 7.033E-01 7.208E-01
9D155 1.465E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
FM155 4.126E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
SM155 1.698E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
E0155 3.107E-01 3.002E-01 2.899E-01 2.799E-01 2.703E-01 1.546E-01 7.684E-02 1.899E-02 4.694E-03 1.160E-03 2.230E-04

GD155 2.096E-03 1.277E-02 2.308E-02 3.303E-02 4.265E-02 1.584E-01 2.361E-01 2.940E-01 3.083E-01 3.118E-01 3.127E-01

ND156 1.116E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00
P0156 7.7331-07 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM156 2.701E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU156 2.728E-01 4.266E-03 6.605E-05 1.023E-06 1.583E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD156 1.908E+00 2.1791+00 2.1841+00 2.184E+00 2.184E+00 2.184E+00 2.184E+00 2.184E+00 2.184E+00 2.184E+00 2.184E+00

P14157 1.8631-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S157 2.428E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU157 3.111E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD157 1.407E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02 1.721E-02

S158 6.931E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
E0158 7.768E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

GD158 8.949E-01 8.950E-01 8.9501-01 8.950E-01 8.950E-01 8.950E-01 8.950E-01 8.950E-01 8.950E-01 8.950E-01 8.950E-01
S159 1.935E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+O0

OUTPUT UNIT - 6 PAGE 69ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+OO MWD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 NTU 60% MaMs IV - 20% MARE IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 Y 20.0 Y 30.0 y 40.0 y 51.8 Y
E0159 1.587E-05 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0159 1.019E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T8159 1.486E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01
SM160 1.592E-06 0.OOOE+00 0.000E+00 0.0001+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00
E0160 3.539E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
GD160 7.271E-02 7.271M-02 7.271E-02 7.271E-02 7.271E-02 7.271E-02 7.271E-02 7.271E-02 7.271E-02 7.2711-02 7.271E-02
T0160 1.839E-03 7.663E-04 3.193E-04 1.331E-04 5.545E-05 4.583E-11 1.142E-18 7.090E-34 0.000+00 0.000+00 0.0001+00
DY160 1.4943-03 2.5671-03 3.014E-03 3.200E-03 3.2788-03 3.333E-03 3.333E-03 3.333E-03 3.333E-03 3.3333-03 3.333E-03
GD161 7.840E-07 0.000E+00 0.0003+00 0.0001+00 0.000E+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T8161 2.134E-03 2.276E-07 2.427E-11 2.588E-15 2.7591-19 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000&+00
DY161 3.140E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02 3.353E-02
GD162 1.102E-06 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB162 8.153E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00
TS162M 4.534Z-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0001+00 0.000E+00
DY162 2.1023-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02 2.102E-02
TB163 9.642E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DY163 1.051E-02 1.051E-02 1.051E-02 1.051E-02 1.0511-02 1.051E-02 1.051E-02 1.051E-02 1.051E-02 1.051E-02 1.051E-02
GD164 4.171E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
DY164 3.2323-03 3.232E-03 3.232E-03 3.232E-03 3.232E-03 3.232E-03 3.232E-03 3.232E-03 3.2323-03 3.232E-03 3.232E-03
DY165 3.973E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
B0165 3.962E-03 3.966E-03 3.966E-03 3.966E-03 3.966E-03 3.966E-03 3.9663-03 3.966E-03 3.966E-03 3.966E-03 3.966E-03
DY166 3.334E-05 2.682E-13 2.157E-21 1.735E-29 1.395E-37 0.000E+00 0.0001+00 0.0O0E+00 0.000E+00 0.000E+00 0.00E+00
30166 1.350E-05 1.314E-13 1.057E-21 8.500E-30 6.837E-38 0.0O0E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00
H01663 8.320E-06 8.319E-06 8.318E-06 8.3163-06 8.315E-06 8.296E-06 8.2721-06 8.224E-06 8.177E-06 8.130E-06 8.075E-06
ER166 1.368E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03 1.415E-03
ER167 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.507E-04 4.5073-04
ER168 1.821E-04 1.821E-04 1.821E-04 1.8213-04 1.821E-04 1.8211-04 1.821E-04 1.821t-04 1.821E-04 1.821E-04 1.821E-04
SUTOT 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03

TOTAL 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03
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Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* NTU 80% MARK IV - 20% MARK IA FUEL @ 12% PO-240
FISSION PRODUCTS

POWER- 1.OOOOOE+00 MW, BURRUP- 1.00000E+00 MVD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
I MTU 80% MARK IV - 20% MARE IA FUEL 8 12% PU-240

0.00 y 0.25 Y 0.56 y 0.75 y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
H 4.976E-03 4.907E-03 4.838E-03 4.771E-03 4.704E-03 3.75SE-03 2.839E-03 1.619E-03 9.238E-04 5.270E-04 2.7173-04

LI 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05 3.179E-05
BE 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-05 1.306E-O5

C 2.298E-06 2.298E-06 2.298E-06 2.295E-06 2.298E-06 2.297E-06 2.295E-06 2.292E-06 2.290E-06 2.287E-06 2.284E-06
EN 2.462E-05 1.594E-19 1.036E-33 0.000E+00 0.000E+00 0.00OE+00 0.OOOE+O0 0.OOOK+00 0.000E+00 0.000E+00 0.000E+00
GA 1.356E-05 6.936E-20 4.507E-34 0.OOOE+00OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
GE 6.297E-02 6.283E-02 6.283E-02 6.283E-02 6.283E-02 6.283E-02 6.283E-02 6.283E-02 6.283E-02 6.283E-02 6,283E-02
AS 2.044E-02 1.941E-02 1.941E-02 1.9413-02 1.941E-02 1.941E-02 1.941E-02 1.941E-02 1.941E-02 1.941E-02 1.941E-02
BE 5.244E+00 5.245E+00 5.245E+00 5.2459+00 5.245E+00 5.245E+00 5.245E+00 5.245E+00 5.245E+00 5.245E+00 5.245E+00
BR 2.082E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00 2.078E+00

ER 3.559E+01 3.552E+01 3.548E+01 3.544E+01 3.540E+01 3.488E+01 3.439E+01 3.379E+01 3.3473+01 3.330E+01 3.321E+01

RB 3.294E+01 3.298E+01 3.302E+01 3.3063+01 3.310E+01 3.362E+01 3.411E+01 3.471E+01 3.503E+01 3.520E+01 3.529E+01

SR 9.849E+01 9.023E+01 8.768E+01 8.673E+01 8.624E+01 6.143E+01 7.612E+01 6.721E+01 6.016E+01 5.465E+01 4.960E+01
y 4.986E+01 4.697E+01 4.561E+01 4.503E+01 4.480E+01 4.465E+01 4.4653+01 4.465E+01 4.4653+01 4.465E+01 4.465E+01

ZR 3.318E+02 3.286E+02 3.273E+02 3.269E+02 3.269E+02 3.314E+02 3.367E+02 3.457E+02 3.527E+02 3.582E+02 3.633E+02

NB 1.089E+01 7.438E+00 3.327Z+00 1.330E+00 5.099E-01 2.169E-04 3.704E-04 6.773E-04 9.843E-04 1.291E-03 1.653E-03

NO 2.626E+02 2.791E+02 2.885E+02 2.924E+02 2.940E+02 2.949E+02 2.949E+02 2.949E+02 2.949E+02 2.9493+02 2.949E+02

TC 7.299E+01 7.419E+01 7.419E+01 7.419E+01 7.419E+01 7.419E+01 7.419E+01 7.41BE+01 7.418E+01 7.418E+01 7.418E+01

RU 1.990Z+02 1.866E+02 1.826E+02 1.805Z+02 1.790E+02 1.717E+02 1.712E+02 1.712E+02 1.712E+02 1.712E+02 1.712E+02

RH 3.827E+01 4.792E+01 4.991E+01 5.030E+01 5.038E+01 5.040E+01 5.040E+01 5.0409+01 5.040E+01 5.040E+01 5.040E+01
PD 6.045E+01 6.318E+01 6.523E+01 6.695E+01 6.840E+01 7.564E+01 7.612E+01 7.6148+01 7.614E+01 7.614E+01 7.614E+01

AG 5.386E+00 5.305E+00 5.302E+00 5.300E+00 5.2983+00 5.293E+00 5.292E+00 5.293E+00 5.293E+00 5.293E+00 5.2933+00

CD 6.031E+00 6.120E+00 6.119E+00 6.120E+00 6.121E+00 6.124E+00 6.121E+00 6.116E+00 6.114E400 6.112E+00 6.111E+00
IN 5.836E-01 6.096Z-01 6.1353-01 6.146E-01 6.150E-01 6.181E-01 6.211E-01 6.254E-01 6.2803-01 6.297E-01 6.309E-01

SN 7.996E+00 7.908E+00 7,883E+00 7.866E+00 7.859E+00 7.845E+00 7.845E+00 7.845E+00 7.844E+00 7.844E+00 7.844E+00

SB 3.341Z+00 3.1813+00 3.113E+00 3.0513+00 2.984E+00 2.248E+00 1.937E+00 1.823E+00 1.813E+00 1.813E+00 1.813E+00

TE 4.136E+01 3.938E+01 3.933E+01 3.935E+01 3.940E+01 4.012E+01 4.043E+01 4.054E+01 4.055E+01 4.056E+01 4.056E+01

I 2.264E+01 1.994E+01 2.008E+01 2.014E+01 2.016E+01 2.020E+01 2.020E+01 2.020E+01 2.020E+01 2.020E+01 2.020E+01

XE 4.532E+02 4.538E+02 4.538E+02 4.538E+02 4.538E+02 4.538E+02 4.538E+02 4.538E+02 4.5383+02 4.538E+02 4.538E+02

CS 2.444E+02 2.479E+02 2.471E+02 2.463E+02 2.455E+02 2.349E+02 2.243E+02 2.069E+02 1.932E+02 1.823E+02 1.723E+02

BA 1.226E+02 1.158E+02 1.166E+02 1.174E+02 1.181E+02 1,2873+02 1.394E+02 1.567E+02 1.704E+02 1.813E+02 1.913E+02

LA 1.100E+02 1.088E+02 1.088E+02 1.088E+02 1.08BE+02 1.088E+02 1.088E+02 1.088E+02 1.088E+02 1.088E+02 1.088E+02

CE 2.824E+02 2.621E+02 2.497E+02 2.412E+02 2.346E+02 2.089E+02 2.082E+02 2.082E+02 2.082E+02 2.082E+02 2.082E+02

PR 9.038E+01 9.841E+01 1.005E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02 1.009E+02
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

ND 2.883E+02 3.069&+02 3.171E+02 3.254E+02 3.319E+02 3.576E+02 3.583E+02 3.583E+02 3.583E+02 3.583E+02 3.583E+02
PH 2.803E+01 2.792E+01 2.610E+01 2.442E+01 2.286E+01 7.945E+00 2.120E+00 1.510E-01 1.076E-02 7.667E-04 3.414E-05
S14 5.004E+01 5.269E+01 5.451E+01 5.618E+01 5.774E+01 7.254E+01 7.823E+01 7.994E+01 7.984E+01 7.963E+01 7.939E+01
ED 6.872E+00 6.693E+00 6.671E+00 6.655E+00 6.639E+00 6.453E+00 6.3521+00 6.373E+00 6.518E+00 6.700E+00 6.921E+00
GD 2.909E+00 3.20$E+00 3.236E+00 3.260E+00 3.283E+0O 3.582E+00 3.819E+00 4.054E+00 4.148E+00 4.1871+00 4.206E+00
TB 1.5268-01 1.504E-01 1.500E-01 1.498E-01 1.497E-01 1.496E-01 1.496E-01 1.496E-01 1.496E-01 1.4961-01 1.496E-01
DY 6.769E-02 7.087E-02 7.131E-02 7.150E-02 7.158E-02 7.163E-02 7.163E-02 7.163E-02 7.163E-02 7.163E-02 7.163E-02
HO 3.984E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03 3.974E-03
ER 2.001E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03 2.048E-03
SUTOT 2.967E+03 2.967E+03 2.9671+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03

TOTAL 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.9671+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03 2.967E+03

CUMULATIVE TABLE TOTALS

AP+FP 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04 7.864E+04
ACT+FP 1.000+06 1.0001+06 1.00E+06 1.000E+06 1.000E+06 1.000E+06 1.000E+06 1.0001+06 1.000E+06 1.0001+06 1.000E+06
AP+ACT+FP 1.076E+06 1.076E+06 1.076E+06 1.0761+06 1.076E+06 1.076E+06 1.076E+06 1.076E+06 1.0761+06 1.076E+06 1.076E+06

OUTPUT UNIT - 6 PAGE 71
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1TU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
FISSION PRODUCTS

POWER= 1.00000E+00 41, BURKUP- 1.00000E+00 14D, FLUX- 1.00E+00 N/CM*2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 NTU 80% MARX IV - 20% MARE IA FOEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 Y 20.0 Y 30.0 Y 40.0 y 51.8 Y
H 3 4.804E+01 4.7376+01 4.671E+01 4.606E+01 4.542E+01 3.628E+01 2.740E+01 1.563E+01 8.918E+00 5.087E+00 2.623E+00
C 14 1.025E-05 1.025E-05 1.025E-05 1.025E-05 1.025E-05 1.024E-05 1.023E-05 1.022E-05 1.021E-05 1.020E-05 1.0181-05

CO 72 5.720E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.0009+00
NI 72 1.0721+01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
CU 72 2.009E+01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O
EN 72 2.297E+01 1.493E-13 9.698E-28 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00 0.0001+00 O.000E+00
GA 72 2.303E+01 2.142E-13 1.392E-27 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000+00 0.000E+00 O.0001+00
CO 73 1.819E-01 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E00 0.0O0E+00 0.000E+00 0.000E+00
NI 73 8.939E+00 O.OO0E+00 0.000E+00 O.00OE+00 0.000E+00 O.000E+00 O.00OE+00 O.00O0+00 0.O00E+00 0.000E+00 0.000E+00
CU 73 2.809E+01 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
ZN 73 4.556E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.0O0E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
GA 73 4.749E+01 0.00OE+00 0.000E+00 0.000+OO0 0.00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00
GE 73 4.7521+01 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
CO 74 3.690E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00O+00 0.000E+00 0.0003+00 0.0001+00 0.0001+0O 0.000E+00
NI 74 5.802E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.0001+00 0..001+00 0.0+00 0.000E+00 0.000E+00
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CU 74 3.979E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EN 74 8.878E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00
GA 74 9.374E+01 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 75 2.344E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 75 3.989E+01 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.006E00 0.000E+00 0.000E+00 0.000E+00
ZN 75 1.671E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
GA 75 1.958E+02 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 75 1.975E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 75M 8.688E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 76 6.125E-01 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 76 3.096E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
ZN 76 3.017E+02 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00
GA 76 4.38$E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00
AS 76 1.729E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 77 1.037E-01 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 77 1.434E+01 0.000E+00 0.000E+00 0.OO0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZN 77 3.405E+02 0.000E+00 0.000E+00 0.0006+00 0.0006+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.0006+00
GA 77 8.096E+02 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 77 3.466E+02 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
GE 77M 7.858E+02 0.000E+00 0.000E+00 0.000E+0O 0.000+OO 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.0006+00 0.000E+00
AS 77 9.700t+02 1.112E-14 1.111E-31 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.0006+00 0.000E+00 0.0006+00 0.000E+00
SE 77N 2.415E+00 2.758E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00
NI 78 1.196E-02 0.000E+00 0.0006+00 0.000+00 0.00O+00 0.00+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 78 5.133E+00 0.00OE+00 0.00OE+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
6N 78 3.439E+02 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
GA 78 1.453E+03 0.000E+00 0,000E+00 0.0006+00 0.000E+00 0.0006+00 0.000E+00 0.0006+00 0.0006+00 0.0006+00 0.000E+00
GE 78 2.036+03 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 78 2.086E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 79 1.402E+00 0.000E+00 0.000E+00 0.000E+00 0.0O06+00 0.000E+00 0.0006+00 0.0006+00 0.00+00 0.0006+00 0.000E+00
ZN 79 2.102E+02 0.000E+00 0.000E+0O 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.00OE+00 0.000E+00
GA 79 1.594E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 79 4.336E+03 0.006OE+0 0.OO0E+00 0.000+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 79 5.125E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.0006+00 0.0006+00 0.000E+00
SE 79 3.767E-02 3.7676-02 3.767E-02 3.767E-02 3.767E-02 3.7676-02 3.767E-02 3.766E-02 3.766E-02 3.765E-02 3.765E-02

SE 79M 5.131E+03 0.000E+00 0.000E+0 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 80 1.501E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
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ORIGEN2 V2.2 (5-4-2002b Run on 07/27/10 at 06:31:56

*1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% 9P-240
FISSION PRODUCTS

POWER- 1.00000E+00 MM, BURNUP- 1.00000E+00 M40, FLUX- 1.00E+00 N/CM**2-SEC



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 169 of 1134

Cac. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

7 SUMIARY TABLE: RADIOACTIVITY, CURIES
I MTU So% MARE IV - 20% MARE IA FUEL @ 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SN 80 7.860E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GA 80 1.700E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 80 9.035E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+O0 0.0O0E+00
AS 80 1.120E+04 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00
BR 80 2.274E-01 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 80M 1.488E-01 0.000+00 0.00OE+00 0.00OE+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
CU 81 1.093E-02 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EN 81 1.761E+01 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
GA 81 9.963E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00
GE 81 1.126E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 81 1.788E+04 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000s+00 0.000+00 0.000E+oo
8E 81 1.902E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.0005+00 0.000E+00
SE 81 5.370E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 81 6.120E-03 0.0005+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.0005+0O 0.000E+00 0.000E+00 0.0005+00 0.000E+00
EN 82 2.235E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
GA 82 3.626E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00
GE 82 1.0065+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.00OE+00 0.000E+00
AS 82 1.662E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.0005+00 0.000E+00
AS 82M 6.544E+03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0008+00 0.000+00 0.000E+00
BR 82 3.533E+02 7.292E-17 1.506E-35 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00
BA 82M 1.257E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
51 83 2.069E-01 0.000E+00 0.000E+00 O.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0005+00 0.0008+00
GA 83 9.943Z+01 0.000E+00 0.000E+00 0.0005+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 83 7.343E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 83 3.030E+04 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00
SE 83 1.690E+04 0.000E+00 0.000Z+00 0.000E+00 0.000v+00 0.000E+00 0.000E+00 0.0005+00 0.0005+00 0.0005+00 0.000E+00
SE 83M 2.621E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 83 4.386E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ER 8318 4.386E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00
GA 84 1.165E+01 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OO0E+00 0.000E+0 0.000E+00
GE 84 2.112E+03 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0005+00 0.0O0E+00 0.000E+00 0.0005+00
AS 84 2.402E+04 0.0009+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00
SE 84 7.526E+04 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000&+00 0.000E+00 0.000E+00 0.0O0E+00 0.00E+00 0.000E+00
BR 84 7.760E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
BR 84 2.381E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.008+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00
GE 85 5.709E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 85 1.4745+04 0.000E+00 0.000+0E 0.0005+00 0.000V+00 0.000+00 0.0005+00 0.000+00 0.000z+00 0.0005+00 0.000+00
SE 85 4.504E+04 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0008+00 0.000E+00
5E 85 3.294E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 85 9.403E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 170 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/1012011

KR 85 9.546E+02 9.402E+02 9.251E+02 9.103E+02 8.957E+02 6.916E+02 5.005E+02 2.622E+02 1.373E+02 7.195E+01 3.355E+01
KR 85M 9.516E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.00OE+00 0.000E+00 0.000E+00
GE 86 1.082E+02 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
AS 86 8.019E+03 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 86 8.997E+04 0.000E+00 0.O00E+00 0.000+00 0.000+00 0.000O+00 0.0001+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
BR 86 6.836E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DR 86 6.880E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 86 1.015E+02 3.414E+00 1.148E-01 3.861E-03 1.298E-04 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00
RE 86M 2.593E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 87 1.570E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 87 4.189E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 73

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

FCNER= 1.00000E+00 MW, BURKUP- 1.00000E+00 M0D, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 NTU 80% MAR IV - 20% MARE IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

SE 87 7.103E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 87 1.559E+05 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 87 1.849E+05 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
RE 87 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06
SR 87M 5.835E-01 0.000E+00 0.0O0E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00
GE 88 5.3301-01 O.000E+00 0.0001+00 0.0008+00 0.000E+00 0.000E+00 0.0009+00 0.00E+00 0.0O0E+00 0.000E+00 0.000+00
AS 88 2.9541+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 88 2.721E+04 0.000E+00 0.000E+00 0.0001+00 0.000E+OO O.000E+00 0.000E+00 0.000E+00 0.OO0E+00 0.000E+00 0.000E00
BR 86 1.713E+05 0.0001+00 0.000E+00 0.0008+00 0.0001+00 0.000E+00 0.00E+ +00 0.000+00 0.0001+00 0.0001+00 0.0001+00
KR 88 2.613E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
RB 88 2.64?+05 0.000E+00 0.000E+00 0.0 .+00 0.0 .+00 0.00+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 89 3.042E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 O.000E+00 0.000E+00 0.0001+OO 0.000E+00
SE 89 7.807E+03 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.00OE+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR 89 1.235E+05 0.000++00 0.000++00 0.00O++00 0.000E+00 0.00E++00 0.0001+00 0.0001+00 0.0008+00 0.0001+00 0.00+00
KR 89 3.224E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0+00 0.0001+00 0.000O+00 0.000+00
RB 89 3.415E+05 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
SR 89 3.180E+05 9.082E+04 2.593E+04 7.405E+03 2.114E+03 4.128E-06 5.358E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 89M 1.405E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 90 2.492E+03 0.000E+00 0.000E+00 0.00OE+00 O.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
BR 90 8.081E+04 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 90 3.188E+05 0.000OO+00 0.00E+0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
RB 90 3.328E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0 0.000E+00 0.000E+00 0.00E+00
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Washington Closure Hwaford

Attachment B - ORIGEN Activity/Photon per Graim Output Files Sheet No. 172 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

RB 95 1L019E+04 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 95 4.429E+05 0.00E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400
Y 95 5.514E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 95 4.810E+05 1.789E+05 6.652E+04 2.474E+04 9.198E+03 1.230E-03 3.143E-12 2.053E-29 0.000E+00 0.000E+00 0.000E+00
NB 95 4.248E+05 2.908E+05 1.301E+05 5.200E+04 1.994E+04 2.730E-03 6.978E-12 4.559E-29 0.000E+00 0.000E+00 0.000E+00
NB 950 3.425E+03 1.327E+03 4.935E+02 1.835E+02 6.824E+01 9.122E-06 2.332E-14 1.523E-31 0.OOOE+00 0.000E+00 0.000E+00
BR 96 1.611E-01 0.O00E+00 O.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 96 2.843E+02 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 96 1.924E+04 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 96 3.057E+05 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 96 5.192E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.00E+00

f4B 96 4.643E+02 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 97 1.5931+01 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 97 3.643E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 97 1.612E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 97 4.434E+05 0.000E+0 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
ZR 97 5.466E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 97 5.5081+05 0.000E+00 0.0O0E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 97 5.1821+05 0.0001+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 98 1.938E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00
RB 98 8.170E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 98 6.401t+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
y 98 3.156E+05 O.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IR 98 5.484X+05 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000+00 0.00+ +0 0 .00O0E+00 0.000E+O0 0.000E+00
NB 98 5.569E+05 0.000+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XB 98M 4.897E+03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB 99 7.967E+01 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
SR 99 1.136E+04 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

y 99 1.7971E+05 0.000E+00 00O0E+00 0.000E400 0.0001+00 0.000O+00 0.000E+00 0.00OE+00 0.00OE+00 0.000E+00 0.000E+00
ZR 99 5.387E+05 0.000E+00 0.000E+00 0.0001+00 0.0O0E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0006+00 0.000E+00
NB 99 5.590E+05 0.00OE+00 0.0OOE+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.0001+00 0.0001400 0.000E+00 0.000E+00
NB 994 2.089E+04 0.OO0E+00 0.0OOE+00 0.000E+00 0.00O1E00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.0001400
NO 99 5.011E+05 5.8711-05 5.931E-15 5.992E-25 6.051E-35 0.0009+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
TC 99 1.236E+00 1.2581+00 1.258E+00 1.258E+00 1.250E+00 1.258E+00 1.258E+00 1.258E+00 1.258E+00 1.258E+00 1.258E+00
TC 99M 5.08E+05 5.656E-05 5.714E-15 5.772E-25 5.839E-35 0.0003+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RB100 6.884E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR100 3.363E+03 0.0001+00 0.000E+00 0.00OE+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00
Y100 8.105E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

ZR100 4.984E+05 0.OOOE+00 0.O00E+00 0.000E+00 0.000E+0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB100 3.092E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
B41004 3.091E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.0001+00

TC100 1.714E+04 O.00OE+00 0.000E+00 0.0000E+0 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR101 4.809E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 173 of 1134

Cakc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

Y101 2.657E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ER10l 3.193E+05 0.000E+00 0.000E+00 0.000Z+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
.B101 5.0253+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0101 5.311E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000&+00 0.000E+00

OUTPUT UNIT - 6 PAGE 75
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARE IV - 20 MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

PONER- 1.00000E+00 MW, 8URUNP= 1.000003+00 MND, FLUX- 1.00E+00 N/CM"-2-SEC

7 SUNMARY TABLE: RADIOACTIVITY, CURIES
I NTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.6 Y
TC101 5.313E+05 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
SR102 4.315E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y102 6.332E+03 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Z102 1.752E+05 0.000E+00 0.000E+00 0.0000E+0 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
(B102 4.1203+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
(0102 4.885E+05 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC102 4.891E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00
TC102M 5.079E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00
RH102 1.6123-02 1.5183-02 1.430E-02 1.347E-02 1.269E-02 4.878E-03 1.477E-03 1.353E-04 1.239E-05 1.135E-06 6.765E-08
SR103 1.361+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y103 8.605E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 O.00O0+00 0.0003+00 0.0001+00 0.000E+00
ER103 6.113E+04 0.000E+00 0.0003+00 0.000E+00 0.0O0E+00 0.000E+00 0.0O0E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
N8103 2.717E+05 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000Z+00 0.0003+00 0.00E+00 0.000E+00 0.000E+00
mO103 4.445E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000v+00 0.000E+00
TC103 4.5123+05 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000E+00 0.0003+00
RU103 4.010E+05 8.006E+04 1.598E+04 3.191E+03 6.370E+02 4.057E-09 4.104E-23 0.0003+00 0.000E+00 0.000E+00 0.000E+00
RH103M 3.6123+05 7.217E+04 1.441E+04 2.8773+03 5.743E+02 3.6573-09 3.700E-23 0.000E+00 0.000E+00 0.000+00 0.0003+00
SR104 5.180E-02 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00
Y104 6.815E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E00 0.0003+00 0.0003+00
ZR104 1.2553+04 0.000E+00 0.000E+00 0.OOE+00 O.0003+00 0.0003+O0 0.0O0E+00 0.000E+00 0.O0E3+O0 0O003+00 0.000+00
NB104 1.174E+05 0.000E+00 0.0003+00 0.000V+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00
(0104 3.264E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0003+00 0.000E+00
TC104 3.490E+05 0.0003+00 0.000E+00 0.OODE+00 0.000E+00 0.0003+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
RH104 5.793E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
RH104M 4.197E+03 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.0003+00
Y105 3.637E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

ZRI05 1.645E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.O00E+00 0.0003+00
N105 3.658E+04 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
M0105 2.170E+05 0.000E+00 0.000E+00 0.OO0E+00 0.000E+00 0.006E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 174 of 1134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

TC105 2.685E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU105 2.716E+05 0.0002+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH105 2.407E+05 6.201E-14 1.368E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH105M 7.606E+04 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00
ZR106 2.173E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00
NB106 9.251E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
140106 1.016E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00
TC106 1.677E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
RU106 5.151E+04 4.338E+04 3.653E+04 3.076Z+04 2.590E+04 1.655E+03 5.315E+01 5.462E-02 5.620E-05 5.781E-08 1.730E-11
RH106 7.254E+04 4.338E+04 3.653E+04 3.076E+04 2.590E+04 1.655E+03 5.315E+01 5.484E-02 5.635Z-05 5.799E-08 1.730E-11
RH106M 1.021E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2R107 1.034E+01 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.0002+00 0.000E+00 0.000E+00
NB107 1.319E+03 0.0OOE+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0107 3.167E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC107 8.049E+04 O.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
RU107 1.340E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M1107 1.348E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD107 6.586E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03 6.587E-03
PD107M 1.971E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
2R108 3.482E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB108 4.328E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
(0108 1.180E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0,000E+00 0.000E+00 0.O00E+00

OUTPUT UNIT - 6 PAGE 76
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTD 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 NW, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMKARY TALE: RADIOACTIVITY, CURIES
1 NTU 80% KARK IV - 20% MAU IA FUEL 6 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

TC108 4.922E+04 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
R1108 8.937E+04 0.0002+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH108 9.026E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH108M 9.222E+02 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
AG108 6.966E-02 1.403E-07 1.401E-07 1.399E-07 1.397E-07 1.367E-07 1.330E-07 1.259E-07 1.192E-07 1.129E-07 1.059E-07
AG1084 1.5782-06 1.576E-06 1.574E-06 1.572E-06 1.569E-06 1.536E-06 1.494E-06 1.415E-06 1.340L-06 1.269E-06 1.189E-06
ZR109 2.538E-01 0.00E+00 0.000E+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB109 8.614E+01 0.0O0E+00 0.0O0+00 0.000E+00 0.000E+00 0.0002+00 0.0002+00 0.0002+00 0.0005+00 0.000E+00 0.00E+00
M0109 4.4892+03 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
TC109 2.589E+04 0.000E+00 0,0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU109 5.677E+04 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 O.0O0E+00 0.000E+00 0.000E+00 0.000E+00
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Checked A. Savino Date 01/10/2011

RH109 5.877E+04 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000Z+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH109M 2.939E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000R+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00
PD109 6.043E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000r+00 0.000E+00 0.000E+00
PD109M 2.942E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E00 0.000E+00 0.00OE+00
AG109M 6.040E+04 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00
110 1.004E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

V0110 1.044E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00
TC110 7.224E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.0001+00
RU110 2.532E+04 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
R6110 2.708E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00
RK110k 1.762E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
AGlIO 6.211E+03 7.762E-01 6.025E-01 4.677E-01 3.6301-01 6.3095-03 3.980E-05 1.564E-09 6.306E-14 2.5103-1 1.613E-23
AG110M 7.518Z+01 5.836E+01 4.530E+01 3.517E+01 2.730E+01 4.7431-01 2.993E-03 1.191E-07 4.741E-12 1.887E-16 1.213E-21
NB111 8.559E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 000+00 0 .000+00 0.000+00
M0111 2.250E+02 0.000E+00 0.b00E+00 0.000E+00 0.0O0+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
TC111 2.784E+03 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
R6111 1.240E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
RR11I 1.606E+04 0.000E+00 0.000E+00 0.OOOE+00 O.000E+00 0.000+00 0.000E+00 0.000E+00 O.00OE+00 0.000E+00 0.000E+00
PD111 1.629E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
PD111M 2.097E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.O00E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
AG111 1.635E+04 3.3511+00 6.849E-04 1.4006-07 2.861E-11 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
AG111M 1.6221+04 0.000E+00 0.0001+00 0.000+00 0.000+00 0.00O+ +00 0.0001+00 0.0001+00 0.0003+00 0.000+00 0.0001+00
CD111H 1.673E-01 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.0009+00 0.00OE+0 0.OOOE+00 0.000E+00 0.000E+00 0.000+00
M0112 4.154E+01 0.000Z+00 O.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.0001+00
TC112 1.033E+03 0.0009+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.0002+00
RU112 6.275E+03 0.0006+00 O.000E+00 0.000E+00 0.0001+00 0.0003+00 0,000E+00 0.000E+00 0.0001+00 0.000E+00 0.0003+00
RH112 9.142E+03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00
PD112 9.675E+03 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 O.0OOE+00
AG112 9.693E+03 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0113 2.9541+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
TC113 2.800E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00
RU113 3.741E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH113 6.987E+03 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P0113 8.134E+03 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.O00E+00 0.0001+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00
AG113 7.329E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
AG113M 8.230E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0006+00 0.000E+00 0.000E+00
CD113M 3.935E+00 3.893E+00 3.847E+00 3.8011+00 3.757E+00 3.106E+00 2.450E+00 1.523E+00 9.471E-01 5.865E-01 3.362E-01
K0114 3.030E-01 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00
TC114 6.4296+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU114 1.838E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/1012011

1 NTU 80% MARK IV - 20 MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

PONER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
RH114 4.467E+03 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD114 6.065E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG114 6.137E+03 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN114 8.210E-02 6.847E-03 1.907E-03 5.311E-04 1.479E-04 1.939E-13 1.529E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN114M 2.569E-02 7.155E-03 1.993E-03 5.550E-04 1.546E-04 2.026E-13 1.598E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0115 2.031E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC115 1.363E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU115 8.937E+02 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
RH115 3.656E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
PD115 6.193E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115 4.625E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115M 1.768E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000+00
CD115 5.858E+03 2.708E-09 1.245E-21 5.726E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD15M 5.102E+02 1.234E+02 2.985E+01 7.221E+00 1.747E+00 2.399E-10 1.128E-22 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN115M 5.873E+03 8.674E-03 2.098E-03 5.075E-04 1.228E-04 1.686E-14 7.926E-27 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
TC116 8.461E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU116 2.014E402 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH116 1.788E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD116 4.841E+03 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG116 2.664E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG116M 2.664E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN116 1.789E+03 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
IN116M 1.411E+03 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC117 3.614E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00
RU117 3.075E+01 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00
RH117 1.094E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD117 4.495E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG117 2.665E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
AG117M 2.665E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
CD117 3.508E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117M 1.906E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN117 3.240E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN117M 4.101E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN117M 1.553E+00 1.692E-02 1.844E-04 2.009E-06 2.189E-08 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00
RU118 1.994E+02 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH118 1.552E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 178 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

1:122 5.442E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
191229 3.487E+02 0.0OE+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122 1.075E+02 7.103E-09 4.695E-19 3.104E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
S8122M 9.695E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PJ123 3.085E-02 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD123 2.899E+01 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG123 8.173E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
CD123 4.890E+03 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN123 4.485E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
IN123M 1.839E+03 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
S123 8.403E+02 5.148E+02 3.154E+02 1.932E+02 1.184E+02 4.659E-02 2.583E-06 7.939E-15 2.440E-23 7.500E-32 0.000E+00
SH123H 5.254E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE123N 5.675E-02 3.3443-02 1.9713-02 1.161E-02 6.843E-03 1.446E-06 3.686K-11 2.394E-20 1.555E-29 1.071E-38 0.000E+00
PD124 5.288E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG124 3.661E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
CD124 4.488E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
IN124 7.230E+03 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB124 4.713E+01 1.647E+01 5.755E+00 2.011E+00 7.027E-01 3.472E-08 2.558E-17 1.389E-35 0.000E+00 0.000E+00 0.000E+00
SB124M 2.190E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG125 1.092E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
CD125 3.076E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN125 4.383E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN125H 3.174E+03 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125 4.368E+03 6.153E+00 8.662E-03 1.220E-05 1.715E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S1259 7.009E+03 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S125 1.531E+03 1.477E+03 1.388E+03 1.304E+03 1.225E+03 4.501E+02 1.288E+02 1.0553+01 8.635E-01 7.071E-02 3.690E-03

TE125M 2.454E+02 3.134E+02 3.228E+02 3.128E+02 2.970E+02 1.098E+02 3.142E+01 2.573E+00 2.107E-01 1.725E-02 9.004E-04

PD126 7.325E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG126 3.281E+01 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD126 2.286E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN126 9.965E+03 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN126 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.6603-02 6.660E-02 6.660E-02 6.659E-02

SB126 2.448E+02 1.493E+00 1.832E-02 9.379E-03 9.324E-03 9.326E-03 9.325E-03 9.325E-03 9.324E-03 9.3233-03 9.3233-03
OUTPUT UNIT - 6 PAGE 79

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1MTU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
FISSION PRODUCTS

POWER-- 1.00000E+00 M9, BURNUP- 1.00000E+00 M1D, FLUX- 1.00E+00 N/CM*2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 14TU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 179 of 1134

Cakc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Orginator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

81260 1.360E+02 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.661E-02 6.660E-02 6.660E-02 6.660E-02 6.659E-02
CD127 1.1208+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN127 5.4528+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
IN127H 5.459E+03 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN127 2.083E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
SN127M 9.980+03 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000+00 0.0003+00 O0.000E+00 0.0003+00
SB127 3.281E+04 2.410E-03 1.743E-10 1.261E-17 9.127E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE127 3.115E+04 1.714E+03 9.591E+02 5.367E+02 3.003E+02 2.772E-02 2.50SE-07 2.054E-17 1.682E-27 0.000E+00 0.000E+00
TE127 2.958E+03 1.750E+03 9.792E+02 5.479E+02 3.066E+02 2.830E-02 2.561E-07 2.097E-17 1.717E-27 1.411E-37 0.000E+00
AG128 1.204E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.0003+00 0.000E+00 0.000E+00
CD128 4.248E+02 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
IN128 9.2233+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN128 5.201E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB128 4.322E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.OOOE+00
SB128 5.611E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1120 4.456E+02 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00

CD129 1.8505+02 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.0O0E+00 0.0003+00 0.000E+00 0.0003+00
IN129 7.4493+03 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN129 3.344E+04 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
SN129M 4.034E+04 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.O00+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB129 9.903E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE129 9.665E+04 1.328E+03 2.019E+02 3.069E+01 4.666E+00 3.796E-23 1.649E-29 0.0003+00 0.000E+00 0.000E+00 0.000E+00
TE129M 1.3353+04 2.040E+03 3.102E+02 4.7153+01 7.168E+00 5.832E-13 2.534E-29 0.0003+00 0.000+00 0.000E+00 0.000E+00
1129 2.649E-03 2.719E-03 2.730E-03 2.7313-03 2.731E-03 2.731E-03 2.732E-03 2.731E-03 2.731E-03 2.731E-03 2.731E-03

XE129M 3.804E-02 1.394E-05 5.108E-09 1.872E-12 6.860E-16 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.0003+00
CD130 1.934E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
IN130 9.028E+03 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00
SN130 1.112E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00
SB130 3.154E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00
S130M 1.473E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
1130 1.855E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
11300 7.3843+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00

CD131 3.097E+02 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN131 3.314E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
S131 9.976E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
SB131 2.651E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE131 2.791E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE131M 4.487E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
1131 3.146E+05 1.236E+02 4.713E-02 1.797E-05 6.854E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00

XE131M 3.493E+03 5.088E+01 2.6193-01 1.287E-03 6.301E-06 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
CD132 2.872E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN132 8.992E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.0003+00 0.000E+00
8132 5.618E+04 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 180 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SS132 1.605E+05 0.0O0E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0-000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S3132M 1.038E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00
TE132 4.403E+05 1.641E-03 6.002E-12 2.195E-20 8.031E-29 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1132 4.549E4-05 1.690E-03 6.184E-12 2.262E-20 8.274E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CS132 1.437E+01 8.163E-04 4.638E-08 2.635E-12 1.497E-16 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
iN133 9.984E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN133 1.7379+04 0.000E+00 0,000E+00 0.000M+00 0.000E+00 0.000E+00 0.000E00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
SB133 1.925E+05 0.000E+00 O.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 80

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MV, BURNUP- 1.00000E+00 M4D, FLUX- 1.00E+00 N/CM"2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 KTU 80% MARt IV - 20% MARE IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

TE133 3.801E+05 0.000E+00 0.OOOE+00 0.0001+00 0.000E+00 0.000E+0O 0.OOOE+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00
TE133M 2.484E+05 0.000E+00 0.000E00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
1133 6.533E+05 0.000E+00 0.0O0E+00 0.OOOE+00 0.00E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1133M 1.862E+04 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

XE133 6.5351+05 4.617E+00 2.654E-05 1.526E-10 8.773E-16 0.00E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
XE133M 2.020E+04 9.197E-09 2.577E-21 7.220E-34 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000&+00
IN134 5.640E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOE+00 0.000E+00 0.000E+00 0.000E+00

S134 2.319E+03 0.000E+00 0,000.+00 0.0000+00 0.000E+00 0.000E00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB134 2.992E+04 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
B134M 2.760E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OO0E+00 0.000Z+00
TE134 5.565E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1134 7.166E+05 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
I134H 6.397E+04 0.000E+00 0.000E+00 0.000E00 0.O00E+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

XE1344 4.406E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000O+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
CS134 3.5711+03 3.284E+03 3.019E+03 2.776E+03 2.5521+03 6.652E+02 1.239E+02 4.2961+00 1.490E-01 5.166E-03 9.782E-05

CS134M 3.180E403 0.000E+00 0.000E+00 0.000O+00 0.000E+00 0.000E+00 0.000E+0 0.0001+00 0.0001+00 0.0001+00 0.0001+00

SN135 2.756E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
8135 1.852E+04 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE135 2.8521+05 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1135 6.060E+05 0.000E+00 0.000E+00 0.000O+00 0.000E+00 0.0001+00 0.0001+00 0..000+00 0.0001+00 0.0001+00 0.000E+00

XE135 1.670E+05 O.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE135M 1.249E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
CS135 3.350E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02 3.377E-02

CS135M 5.434E+02 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DA135 4.239E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 181 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. losephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SN136 2.417E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0000+00 0.000E+00 0.000E+00 0.000E+00
S:136 3.627E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE136 1.559E+05 0.000E+00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1136 2.870E+05 0.000E+00 0.0001400 0.OOE+00 0.0001+00 0.00+00 0.0001+00 0.000+00 0.001+00 0.0003+00 0.000+00
1136M 1.7298+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CS136 5.7331+03 4.575E+01 3.651E-01 2.913E-03 2.325E-05 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00
BA136M 9.4491+02 7.539E+00 6.016E-02 4.801E-04 3.832Z-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB137 5.355E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE137 4.3001+04 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1137 2.880E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.0001+00 0.000E+00 0.000E+00

XE137 5.675E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000.00 0.0003+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00
Cs137 9.181E+03 9.128E+03 9.075E+03 9.023E+03 8.971E+03 8.179E+03 7.287E+03 5.784E+03 4.590E+03 3.643E+03 2.7741+03
BA13711 8.744+03 8.635E+03 8.585E+03 8.536E+03 8.4871+03 7.738E+03 6.893E+03 5.4711+03 4.342E+03 3.447E+03 2.6243+03
95138 6.755E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.0009+00 0.0003+00
TE138 1.105E+04 0.000E+00 O.000E+00 0.000E+00 0.003+00 O0.000E+00 O.000E+00 0.0001+00 0.00OE+00 0.00E+00 0.000E+00
1138 1.461E+05 0.000E+00 0.000E+00 0.0001+00 0.0003+00 0.00+00 0.0003+00 0.000E+00 0.0001+00 0.0O03+00 0.000E+00

KE138 5.486E+05 0.000+00 0.000E+00 0.0O+ 0.000E+00 0.0001400 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.0O+00
CS138 6.058E+05 0.000E00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
CS138M 2.742E+04 0.000E+00 0.0008+00 0.000E+00 0.0O0E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB139 5.002E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
TE139 2.179E+03 0.0003+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
1139 6.685E+04 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0001+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0001+00
XE139 4.321E+05 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0OE++00 0.0003+00 0.0001+00 0.0001+00
CS139 5.739E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+O0 0.00OE+00 0.000E+00 0.000E+00 O.000E+00 0.0001+00 0.000E+00
BA139 5.899E+05 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
TE140 2.714E+02 0.000E+0O 0.00+00 0.00E+00 0.00OE+0 0.00E+00 0.000E+00 O.00OE+00 0.00OE+00 0.000E+00 O.0001+00

OUTPUT UNIT - 6 PAGE 81
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 M, BURNUP- 1.00000E+00 WND, FLUX- 1.00E+00 N/CM-2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 0TU 80% MARK IV - 20% MARK IA FUEL 1 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 V 40.0 y 51.8 y
1140 1.960E+04 0.000E00 0.000E+00 0.0OO+00 0.00OE+00 0.000+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00

XE140 2.889E+05 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
CS140 5.171E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0OOE+00 0.000E+00
BA140 5.641E+05 4.001E+03 2.8373+01 2.011E-01 1.426E-03 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
LA140 5.673E+05 4.604E+03 3.265E+01 2.315E-01 1.641E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR140 9.946E-01 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.0003400
TE141 1.229E+01 0.000E+00 0.000E+00 0.00OE+00 0.O00E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+0 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 182 of 1134

Cakc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

1141 3.264E+03 0.0O0E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE141 9.992E+04 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS141 3.900E+05 O.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA141 5.402E+05 0.0O0+00 0.006E+00 0.0000+00 0.0002+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA141 5.426E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE141 5.121E+05 7.351E+04 1.049E+04 1.498E+03 2.138E+02 6.343E-12 7.812E-29 0.000E+00 0.000E+00 0.000E+00 0.000Z+00
TE142 1.2809E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1142 4.550E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

XE142 3.545E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS142 2.397E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000R+00 0.000E+00 0.00OE+00 0.000E+00 0.OOOE+00
RA142 5.161E+05 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA142 5.279E+05 0.OOOE+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE142 2.40SE-06 2.409E-06 2.4092-06 2.409E-06 2.409E-06 2.409E-06 2.409E-06 2.409E-06 2.409E-06 2.409E-06 2.409E-06
PR142 3.271E+03 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR142H 6.986E+02 0.000E+00 0.000E+00 0.000E+00 0.O00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1143 2.913E+01 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.00O+00 0.000E+00 0.000O+00 0.0002+00 0.00E+00

XE143 5.733E+03 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS143 1.212E+05 0.000R+00 0.000r+00 0.000E+00 0.OOOE+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA143 4.564E+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA143 5.095E+05 0.O00E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0001+00 0.000E+00 0.0002+00
CE143 5.1162+05 5.259E-15 5.365Z-35 0.000E+00 0.000E+00 0.00OE+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR143 5.006E+05 5.257E+03 4.947E+01 4.655E-01 4.380E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1144 2.399E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000 E+00 0.000E+00

XE144 1.025E+03 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS144 3.249E+04 0.000E+00 0.000E+00 0.000E00 0.0002+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
BA144 3.500E+05 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.0002+00 0.0002+00 0.0002+00 0.000E+00 0.0002+00
L1144 4.524E+05 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE144 2.051E+05 1.641E+05 1.3142+05 1.052Z+05 8.416E+04 2.387E+03 2.779E+01 3.766E-03 5.104E-07 6.917E-11 1.887E-15
PR144 2.069E+05 1.641Z+05 1.314E+05 1.052E+05 8.416E+04 2.387E+03 2.779E+01 3.767E-03 5.104E-07 6.918E-11 1.6872-15
PR144K 2.4642+03 1.970E+03 1.577E+03 1.2629+03 1.010E+03 2.865E+01 3.335E-01 4.520E-05 6.125E-09 8.301E-13 2.264E-17
XE145 1.075E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0002+00 0.000E+00
CS145 8.311E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA145 1.766E+05 0.000E+00 0.0002+00 0.000+00 0.000E+00 0.0002+00 0.0002+00 O0.000E00 0.000E+00 0.0002+00 0.000E+00
LA145 3.232E+05 0.0002+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
CE145 3.469E+05 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR145 3.470E+05 0.000+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
XE146 7.223E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
CS146 1.215E+03 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00
BA146 6.4902+04 O.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA146 2.0882+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00
CE146 2.735E+05 0.0O0E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.0002+00 0.0002+00 0.0002+00 0.000E+00
PR146 2.745E+05 0.000E+00 0.0002+00 0.000E+00 0.0OOE+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH146 7.754E-02 7.514E-02 7.281E-02 7.055E-02 6.836E-02 4.129E-02 2.199E-02 6.236E-03 1.768E-03 5.015E-04 1.133E-04



Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

XE147 6.467E-01 0.000E+00 0.00OE+0 0.000E+00 0.0003+0 E 0.0008+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 82

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
FISSIOO PSODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM--2-SEC

7 SUMMARY TABLE: RADI0ACTIVITY, CURIES
1 MTV 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 y 10. 0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
CS147 2.077E+02 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O03+00 0.000E+00
BA147 1.504E+04 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA147 1.009E+05 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.00OE+00 0.0003+00 0.0O0E+00 0.000E+00 0.000E+00
CE147 2.088E+05 0.OOOE+00 0.000E+00 0.000E+00 0.000++00 0.0.0.00 0.0003+00 0.000E+00 0.0000+00 0.0003+00 0.000E+00
PR147 2.1443+05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0008+00
ND147 2.137A+05 6.998E+02 2.288E+00 7.48SE-03 2.451E-05 O.000E+00 0.000E+00 0.000E+0O 0.000E+00 0.000E+00 0.000E+00
PM147 2.511E+04 2.584E+04 2.419E+04 2.265E+04 2.120E+04 7.368E+03 1.966E+03 1.400E+02 9.971E+00 7.100E-01 3.142E-02
CS148 1.348E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0008+00 0.000+00 0.000+00 0.000E+00 0.0003+00
BA148 2.660E+03 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000+00 0.00OE+00 0.000E+00 0.0008+00 0.0008+00 0.000E+00
LA148 3.7538+04 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.0003+00 0.000E+00 0.000+00 0.000E+00 0.000E+00
CE148 1.499E+05 0.0003.00 0.000+00 0.0003+00 0.000+00 0.003+00 0.000E+00 0.000E400 0.003+00 0.00O3+00 0.0003+00
PR148 1.6673+05 O.000E+0 0.0003+00 0.000+00 0.0003+00 0.000+00 0.000X+00 0.000Z+00 0.0003+00 0.0009+00 0.000E+00
P0148 4.581E+04 7.192E+01 1;646E+01 3.3383+00 7.2093-01 1.6142-11 7.860E-25 0.0003+00 0.0009+00 0.000E+00 0.000+00
PH148M 5.884E+03 1.271E+03 2.744E+02 5.927E+01 1.280E+01 2.8663-10 1.395E-23 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA149 3.015E+02 0.000E+00 0.000+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA149 9.172E+03 0.000E+00 0.0000 0.000+00 0.003+00 0.000+00 0.0003+00 0.000.00 0.000E+00 0.000+00 0.0003+00
CE149 8.135E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR149 1.136E+05 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.0003+00
ND149 1.162E+05 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM149 1.241Z+05 4.786E-08 1.787E-20 6.674E-33 0.0003+00 0.0008+00 0.0000+00 0.000+00 0.0008+00 0.000E+00 0.0003+00
CS150 1.2719-02 0.000E+00 0.000E+00 0.0003+00 0.000+00 0.000E+00 0.003+00 0.000+00 0.000+00 0.000O+00 0.000+00
BA150 2.274E+01 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00
LA150 1.739E+03 0.000E+00 0.00OE+00 0.000E+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
CE150 3.611E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
PR150 7.239E+04 0.000E+0O 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
P1150 8.899E+02 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.0O0E+00 0.000E+00 0.000E+00

*LA151 2.230E+02 0.000E+00 0.000E+00 0.0003+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 O.00E+00 0.000E+00
CEI51 1.060E+04 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
PR151 3.922E+04 0.0003+Gq 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND151 5.662E+04 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM151 5.680E+04 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0,000E+00 0.0003+00 O.000E+00 0.000E+00 0.000E+00 0.00OE+00
S8151 9.696E+01 9.883E+01 9.864E+01 9.845E+01 9.826E+01 9.528E+01 9.168E+01 8.488E+01 7.859E+01 7.276E+01 6.644E+01
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Cale. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

BA152 6.185E-02 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA152 2.604E+01 0.00D9+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE152 2.353E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR152 1.695E+04 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND152 3.877E+04 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P"152 3.966E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0,000E+00
PH152M 7.234E+02 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU152 1.089E+00 1.075E+00 1.061E+00 1.048E+00 1.034E+00 8.437E-01 6.539E-01 3.928E-01 2.360E-01 1.417E-01 7.768E-02
EU152M 2.649Z+01 0.000k+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA153 2.793E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000S+00 0.000E+00
CE153 4.311E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR153 5.322E+03 0.000E+00 0.00OE+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00
N153 2.238E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000z+00
PM153 2.539E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM153 4.805E+04 3.582E-10 2.666E-24 O.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD153 1.232E+00 9.482E-01 7.300E-01 5.6203-01 4.327E-01 6.590E-03 3.526E-05 1.010E-09 2.890E-14 8.275E-19 3.604E-24
LA154 1.304E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00
CE154 5.108E+01 0.000E+00 0.000E+00 0.00OE+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00
PR154 1.236E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 83
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% MARK IA FUEL 9 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MKD, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARK IV - 20% MARK IA FUEL 6 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

ND154 1.086E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH154 1.338E+04 O.000E+00 0.000E+00 0.000E+00 0.0003+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH154M 2.273E+03 0.0003+00 0.000E+00 0.00O3+00 0.000+00 0.0003+00 0.00O3+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
E0154 1.938E+02 1.899E+02 1.0619+02 1.824E+02 1.788E+02 1.295E+02 8.655E+01 3.866E+01 1.727E+01 7.713E+00 2.980E+00
CE155 6.119E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
PR155 2.531E+02 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.O00E+00
ND155 4.093E+03 0.000E+00 0.000E+00 0.0O0E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
PM155 8.218E+03 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+D0
SM155 9.282E+03 0.000E+00 0.000E+00 0.090E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00
E0155 1.446E+02 1.397E+02 1.349E+02 1.302E+02 1.258E+02 7.191E+01 3.575E+01 8.836E+00 2.184E+00 5.3983-01 1.037E-01
CE156 5.866E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
PR156 4.759E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND156 1.380E+03 0,00E00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
PM156 4.271E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10f2011

Checked A. Savino Date 01/10/2011

SM156 5.775E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.00OE+00 0.000E+00
EU156 1.504E+04 2.353E+02 3.642E+00 5.639E-02 8.730E-04 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
CE157 4.677E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR157 7.8219+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.0003+00 0.0003+00 0.000E+00 0.0003+00
RD157 3.855E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00
P0157 1.969E+03 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000t+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.00O0+00
SM157 3.636E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
E0157 4.087E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.0003+00
PR158 6.051E-01 0.000E00 0.000E400 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00
ND158 5.896E+01 0.000E+00 0.000E+00 0.000+00 0.000Z+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.000E+00 0.0003+00
PH158 6.076E+02 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000M+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.060E+00
SM158 1.876E+03 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
E0150 2.015E+03 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00O0+00 0.000E+00 0.000E+00
PR159 2.443E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
ND159 6.196E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.0003+00
PM159 1.354E+02 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.00E+00
SH159 8.468E+02 0.0003+00 0.000E+00 0.000E00 0.0003+00 0.000v+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.0003+00
E0159 1.037E+03 0.0003+00 0.0003+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.0003+00
GD159 1.080E+03 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0003+00 0.000E+00 0.000E+00
0D160 5.5213-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000+00 0.000+00 0.000E+00 0.000E+00
PM160 2.511K+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.O00E+00 0.0003+00 0.0O0+00 0.000E+00
SM160 3.217E+02 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
30160 4.895E+02 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000+00 0.0003+00 0.0003+00 0.000+00 O0.O00E+00 0.0003+00
TB160 2.077E+01 8.653E+00 3.6063+00 1.503E+00 6.261E-01 5.175E-07 1.289E-14 0.006E-30 0.0003+00 0.000E+00 0.000E+00
0161 4.293E-02 0.000E+00 0.000E+00 0.000+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.0O0E+00
P0161 3.141E+00 0.000E+00 0.0003+00 0.000+00 0.0003+00 0.000E+00 0.0E00++00 0.000+00 0.000E+00 0.000E+00 0.000E+00
S0161 8.926E+01 0.000E+00 0.000Z+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
E0161 2.150E+02 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.0004+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
G0161 2.476E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.0003+00
TB161 2.502E+02 2.669Z-02 2.846E-06 3.034E-10 3.235E-14 -0.000+00 0.000E+00 0.000E+00 0.0003+00 0.000E00 0.00+00
Pm162 1.555E-01 0.000X+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
SM162 1.3073+01 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00
EU162 6.967E+01 0.0001+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 O.0003+00 0.0003+00
G0162 1.280E+02 0.000E+00 0.000E+00 0.000E+00 O.00O0+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB162 1.267E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00
TB162H 3.935E+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.0O0+00 O.000E+00 0.000E+00 0.0O0E+00 0.00E+00 0.0O0E+00
S0163 1.619E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00

0UTPUT UNIT 6 PAGE 84
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 0TU 80% KAR IV - 20% MARE IA FUEL @ 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MOD, FLUX- 1.00E+00 N/CM"2-SEC
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 187 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SE 4.199E+05 3.767E-02 3.767-02 3.767E-02 3.767E-02 3.767E-02 3.767E-02 3,766E-02 3.766E-02 3.765E-02 3.765E-02
BR 9.176E+05 7.292E-11 1.506E-35 0.000E+00 0.00O64E0 0.0003+00 0.0006+00 0.000E+00 0.000E+00 0.0006+00 0.000+00
KR 1.635E+06 9.402E+02 9.251E+02 9.103E+02 8.957E+02 6.916E+02 5.005E+02 2.622E+02 1.373E+02 7.195E+01 3.355E+01
RB 2.268E+06 3.414E+00 1.148E-01 3.863E-03 1.319E-04 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06 2.073E-06
SR 3.205E+06 9.006E+04 3.313E+04 1.456E+04 9.226E+03 6.466E+03 5.740E+03 4.5246+03 3.5666+03 2.8113+03 2.122E+03
y 4.280E+06 1.408E+05 5.247E+04 2.250E+04 1.2323+04 6.467E+03 5.742E+03 4.526E+03 3.567E+03 2.811E+03 2.123E+03

ZR 3.183E+06 1.789E+05 6.652E+04 2.474E+04 9.198E+03 1.716E-01 1.703E-01 1.703E-01 1.703E-01 1.703E-01 1.703E-01
NB 4.609E+06 2.921E+05 1.3063+05 5.228E+04 2.000E+04 4.189E-02 6.674E-02 1.047E-01 1.275E-01 1.4129-01 1.505E-01
HO 2.139E+06 5.871E-05 5.9316-15 5.992E-25 6.051E-35 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC 2.950E+06 1.258E+00 1.2583+00 1.258E+00 1.258E+00 1.2586E+00 1.258E+00 1.258E+00 1.258E+00 1.258E+00 1.258E+00
RU 1.055E+06 1.234E+05 5.2518+04 3.395E+04 2.6546+04 1.655E+03 5.315E+01 5.462E-02 5.620E-05 5.781E-08 1.7306-11
RH 1.2116+06 1.155E+05 5.094E+04 3.363E+04 2.647E+04 1.6556+03 5.315E+01 5.498E-02 6.875E-05 1.193E-06 6.767E-08
PD 1.536Z+05 6.587E-03 6.587Z-03 6.587E-03 6.587E-03 6.5876-03 6.587E-03 6.5879-03 6.587E-03 6.587E-03 6.587E-03
AG 1.599E+05 6.249E+01 4.591&+01 3.563E+01 2.766E+01 4.806E-01 3.0346-03 1.661E-06 1.459E-06 1.381E-06 1.295E-06
CD 5.472t+04 1.273E+02 3.370E+01 1.102E+01 5.503E+00 3.106E+00 2.450E+00 1.523E+00 9.471E-01 5.889E-01 3.362E-01
IN 1.1596+05 2.268E-02 5.998E-03 1.594E-03 4.253E-04 4.234E-12 3.821E-12 3.821E-12 3.821E-12 3.821E-12 3.8216-12
SN 4.668E+05 5.4821+02 3.365E+02 2.095E+02 1.3103+02 3.279E-01 8.067E-02 7.785E-02 7.638-02 7.511E-02 1.382E-02
SB 1.1756+06 1.4963+03 1.3943+03 1.301E+03 1.225E+03 4.502E+02 1.289E+02 1.062E+01 9.395E-01 1.466E-01 7.960E-02
TE 2.599E+06 7.146E+03 2.773E+03 1.475E+03 9.157E+02 1.099E+02 3.1426+01 2.573E+00 2.107E-01 1.725E-02 9.004E-04
I 3.8156+06 1.236E+02 4.986E-02 2.749E-03 2.731E-03 2.731E-03 2.731Z-03 2.731Z-03 2.731E-03 2.7313-03 2.731E-03

XE 2.953E+06 5.550E+01 2.620E-01 1.287E-03 6.301E-06 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00
CS 2.539E+06 1.246E+04 1.210E+04 1.180E+04 1.152E+04 8.844E+03 7.411E+03 5.788E+03 4.591E+03 3.643E+03 2.774E+03
BA 3.286E+06 1.264E+04 8.614E+03 8.536E+03 8.487E+03 7.738E+03 6.893E+03 5.471E+03 4.342E+03 3.441E+03 2.624E+03
LA 3.2826+06 4.604E+03 3.265E+01 2.315E-01 1.641E-03 1.413E-11 1.413E-11 1.413E-11 1.413E-11 1.4136-11 1.413E-11
CE 2.339E+06 2.377E+05 1.419E+05 1.066E+05 8.438E+04 2.387E+03 2.779E+01 3.769E-03 2.919E-06 2.4093-06 2.409E-06
PR 1.9666+06 1.714E+05 1.330E+05 1.064E+05 8.517E+04 2.416E+03 2.813E+01 3.812E-03 5.166E-07 7.001E-11 1.909E-15
RD 4.645E+05 6.998E+02 2.2886E+00 7.488E-03 2.4513-05 1.140E-10 1.149E-10 1.149E-10 1.149E-10 1.149E-10 1.149E-10
PH 3.553E+05 2.7188+04 2.448E+04 2.271E+04 2.121E+04 7.368E+03 1.966E+03 1.400E+02 9.972E+00 7.105E-01 3.154E-02
SM 6.999E+04 9.883E+01 9.864E+01 9.845E+01 9.826E+01 9.528E+01 9.168E+01 8.488E+01 7.859E+01 7.276E+01 6.6446+01
EU 2.334E+04 5.6596+02 3.257E+02 3.138E+02 3.056E+02 2.023E+02 1.230E+02 4.789E+01 1.969E+01 8.394E+00 3.161E+00
GD 1.540E+03 9.482E-01 1.300E-01 5.620E-01 4.327E-01 6.590E-03 3.526E-05 1.010E-09 1.006E-13 7.502E-14 7.727E-14
TB 4.984E+02 8.680E+00 3.606E+00 1.503E+00 6.2616-01 5.175E-07 1.289E-14 8.006E-30 0.000E+00 0.000E+00 0.000E+00
DY 5.462E+01 6.2143-08 4.998E-16 4.020E-24 3.2346-32 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00
HO 9.514E+00 1.503E-05 1.493E-05 1.493E-05 1.493E-05 1.489E-05 1.4856E-05 1.477E-05 1.468E-05 1.460E-05 1.450E-05
ER 5.442E-02 0.000E+00 0.000E+00 0.0006+00 0.0003+00 0.0006+00 0.0006+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00
SUNTOT 5.449E+07 1.427E+06 7.122E+05 4.421E+05 3.182E+05 4.659E+04 2.882E+04 2.088E+04 1.632E+04 1.287E+04 9.751E+03

TOTAL 5.449E+07 1.427E+06 7.122E+05 4.421E+05 3.182E+05 4.659E+04 2.8826+04 2.088E+04 1.632E+04 1.287E+04 9.751E+03

CUMULATIVE TABLE TOTALS

AP+FP 5.455E+07 1.432E+06 7.148E+05 4.433E+05 3.188E+05 4.665E+04 2.884Z+04 2.088E+04 1.633E+04 1.288E+04 9.753E+03
ACT+FP 7.245E+07 1.434E+06 7.193E+05 4.490E+05 3.250E+05 5.228E+04 3.339E+04 2.387E+04 1.834E+04 1.428Z+04 1.073E+04



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 188 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/1012011

Checked A. Savino Date 01/10/2011

AP+ACT+FP 7.251E+07 1.440E+06 7.218E+05 4.502E+05 3.257E+05 5.235E+04 3.341E+04 2.387E+04 1.834E+04 1.428E+04 1.073E+04
OUTPUT UNIT - 6 PAGE 86

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.OOOOOE+00 MUD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 MTU 80% MARK IV - 20% MARK IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 3 1.617E-03 1.595E-03 1.573E-03 1.551E-03 1.529E-03 1.222E-03 9.227E-04 5.264E-04 3.003E-04 1.713E-04 8.832E-05
C 14 3.005E-09 3.005E-09 3.005E-09 3.004E-09 3.004E-09 3.003E-09 3.001E-09 2.997E-09 2.994E-09 2.990E-09 2.986E-09

CO 72 2.909E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 72 2.038E-01 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
CU 72 5.586E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00
ZN 72 3.476E-02 2.259E-16 1.468E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 O.OOOE+00
GA 72 4.378E-01 4.072E-15 2.646E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 73 8.221E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
NI 73 2.848E-01 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 73 5.757E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZN 73 6.630E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.0002+00 0.OOOE+00
GA 73 2.148E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 73M 1.887E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 74 2.086E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 74 1.462E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 74 1.322E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
ZN 74 5.705E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GA 74 2.412E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
WI 75 8.917E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 75 1.065E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
ZN 75 3.248E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GA 75 1.603E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 75 5.455E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 75M 7.158E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 76 1.914E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 76 1.216E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZN 76 3.932E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GA 76 1.267E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 76 1.531E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 77 4.543E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 77 4.694E-01 0.000E+00 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
ZN 77 8.531E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 190 oft 134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

GA 82 1.631E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GE 82 1.230E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

AS 82 3.438E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 82M 2.213E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00

DR 82 5.819E+00 1.201E-18 2.4809-37 0.000E+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

BR 824 5.821E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00

ZN 83 1.009E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GA 83 4.208E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GE 83 2.194E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 83 4.779E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

5E 83 3.007E+02 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

E 8324 3.435E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OR 83 8.543E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

KR 83M 1.060E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00

GA 84 5.899E-01 0.000E+00 0.000E+00 0.0003+00 000E000 0.0003+0 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GE 84 5.426E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 84 8.352E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 84 4.189E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
BR 84 1.3973+03 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00

BR 84M 5.172E+01 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 85 2.054E+01 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AS 85 4.402E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 85 8.955E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
SE 85M 6.823E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

SR 85 5.802E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 85 1.430E+00 1.408E+00 1.386E+00 1.364E+00 1.342E+00 1.036E+00 7.498E-01 3.927E-01 2.057E-01 1.078E-01 5.025E-02
KR 85M 2.330E+02 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GE 86 3.565E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

AS 86 3.235E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
SE 86 1.301E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00

BR 86 2.064E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00

BR 864 1.938E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00

RB 86 4.587E-01 1.543E-02 5.188E-04 1.745E-05 5.8673-07 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00

RB OEM 8.609E-02 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

GE 87 6.632E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

AS 87 1.464E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

BE 87 1.784E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 88

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 WTU 80% MARK IV - 20t MARK IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 KW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"2-SEC
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00+3000*0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000*0 00+3000'0 1O+31L8'1 C6 US
00+2000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000'0 00+3000*0 00+3000'0 10+3199* Z6 A
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Washington aosure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 193 of 1134

Cale. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

KR 98 6.557E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00
RB 9a 3.295E+01 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.0OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 98 1.209E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
Y 98 8.9543+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 98 2.935E+03 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HB 99 6.873E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NM 98M 9.420E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00
RB 99 2.844+00 0.000E+00 0.0003 E+ 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
SR 99 5.355E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 99 3.982E+03 0.0003+00 0.0003+00 O.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.OO0E+00 0.000E+00 0.000E+00
ER 99 7.708E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.0001+00
NB 99 5.1599+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0O0E+00 0.000E+00 0.0000E+0
NB 99M 2.686E+02 0.000E400 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO 99 1.866E+03 1.885E-07 1.903E-17 1.924E-27 1.943E-37 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0003+00 0.000E+00
TC 99 6.199E-04 6.3103-04 6.310E-04 6.3103-04 6.310E-04 6.310E-04 6.310E-04 6.309E-04 6.309E-04 6.309E-04 6.309E-04
TC 994 4.289E+02 4.767E-08 4.816E-18 4.866E-28 4.9220-38 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00
RBIGO 3.452E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.0003+00
SR100 7.903E+01 0.000E+00 O0.00+00 0.00E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y100 2.799E+03 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000Z+00 0.000+00 0.0003+00 0.000E+00
ZR100 4.044E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
NB100 7.294E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB100M 6.384E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC100 1.509E+02 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00
SR101 1.737E+01 0.000+00 0.000++00 0.000O+00 0..003+00 0.0O03+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00

Y101 7.265E+02 0.000E+00 0.000E+00 0.0003+00 0.0009+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00
ZR101 5.910E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB101 6.646E+03 0.000E+00 0.000V+00 0.000E+00 0.000+00 0.000E+00 0.0003+00 0.000+00 O0.000E+00 0.000E+00 0.000E+00
M0101 6.066E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0O0E+00
TC101 2.550E+03 0.000E+00 0.00E+00 0.000E+00 0.0003+00 0.00E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.0O0E+00
SR102 1.248E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 90
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1MTU 80% MARK IV - 20% AR3 IA FUEL 0 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MMD, rLUX- 1.00E+00 N/CM*2-SEC

9 SUMMARY TABLE: THERMAL POER, WATTS
1 WTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
Y102 2.52$E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

ZR102 2.254E+03 0.00OE+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.0003+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
N6102 1.020E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 194 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

M0102 9.005+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC102 5.045E+03 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.0O01+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00
TC102N 9.640E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O,000E+00 0.000E+00 0.000E+00 0.000E+00
RH102 2.05SE-04 1.9371E-04 1.824E-04 1.719E-04 1.619E-04 6.223E-05 1.884E-05 1.726E-06 1.581E-07 1.448E-08 8.630E-10
SR103 5.667E-02 0.00E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
Y103 2.825E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR103 1.499E+03 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
NS103 5.0241+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.00DE+00 0.000E+00
M0103 6.045E+03 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC103 3.282E+03 0.000E+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU103 1.342E+03 2.678E+02 5.347E+01 1.068E+01 2.131E+00 1.3571E-11 1.373E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH103M 8.315E+01 1.661E+01 3.316E+00 6.621E-01 1.322E-01 8.416E-13 8.516E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR104 1.834E-03 0.000E+00 0.000E+00 0.OOOE+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y104 3.081E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR104 2.215E+02 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N8104 3.546E+03 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N0104 2.002E+03 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+0 0.000E+00 0.000E+00 0.000E+00
TC104 7.589E+03 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 O.00OE+00 0.000E+00 0.000E+00
RH104 3.425E+02 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH104M 3.483E+00 0.000+00 0.00OE+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y105 1.433E-01 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0O0E+00 0.O00E+00 0.000E+00 0.000E+00
ZR105 4.886E+01 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N8105 8.579E+02 0.000Z+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E400 0.000E+00 0.000E+00
"0105 4.006E+03 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000+00 0.000+00 0.000E+00 0.OO0E+00 0.000E+00 0.000R+00
TC105 2.9621+03 0.000E00 0.0001+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00

RU105 1.906+03 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
RH105 3.2951+02 8.487E-17 1.873E-35 0.0001+00 0.000+00 0.000E+00 0.0001+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
RH105M 5.8111+03 0.000E+00 0.000E+00 0.00O0+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.0001+00 0.0001+00 0.000E+00
ER106 5.100E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000+00 0.0001+00 O0.OOE+00 0.OOOE+00 0.000E+00 0.000E+00
N8106 3.293E402 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.O00E+00
40106 1.081t+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E00 0.000E00 0.000E+00 0.0001+00 0.0001+00
TC106 3.8651+03 O.00OE+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
RU106 3.063E+00 2.579E+00 2.1721+00 1.829E+00 1.540E+00 9.838E-02 3.160E-03 3.247E-06 3.341E-09 3.437E-12 1.029E-15
RH106 6.9571E+02 4.160E+02 3.503E+02 2.950E+02 2.484E+02 1.587E+01 5.098E-01 5.2601-04 5.405E-07 5.561E-10 1.659E-13
RH106M 1.9471E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
ZR107 3.678E-01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB107 3.885E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E00 0.000E+00
M0107 6.933E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC107 1.336E+03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00
RU107 1.154E+03 O.0OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000+00 O0.000E+00 0.000E+00 0.000E+00
RH107 6.448E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD107 3.904E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07
P0107M 2.453E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 195 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

ZR108 1.002E-01 0.0008+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB108 1.799E+01 0.000E+00 0.000E+00 O.OOOE+00 0.00OE+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0108 1.883L+02 0.OOOE+00 0.0O0E+00 0.000E+00 0.OOOE+0O O.OOOE+00 0.000E+00 0.000E+00 O.000E+OO 0.000E+00 O.OOOE+00
TC108 1.348E+03 0.00OE+00 0.000E+00 O.OOE+00 0.0008+00 0.000E+00 0.000E+00 0.0008.00 0.000E+00 0.000E+00 0.OOE+0O
R0108 2.734E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 O.OOOE+00

OUTPUT UNIT - 6 PAGE 91
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* X ITU 80% MARK IV - 20 MARK IA FUEL 6 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 N, BURNUP- 1.00000E+00 M1D, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 KTU 80% HARK IV - 20% MARK IA FUEL @ 12% PU-240

0.00 y 0.25 Y 0.50 Y 0.15 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
RH108 1.248E+03 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 D.OOOE+00
RH108M 1.738E+01 0.000E+00 0.000E+00 0.000E+00 0.OOE+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.OOOE+00
AGIO8 2.593E-04 5.222E-10 5.215E-10 5.208E-10 5.200E-10 5.08E-10 4.951E-10 4.688E-10 4.439E-10 4.203Z-10 3.941E-10
AGOSM 1.528E-08 1.5268-08 1.524E-08 1.522E-08 1.520E-08 1.487E-08 1.447E-08 1.370E-08 1.298E-08 1.229E-08 1.152E-08
ZR109 1.032E-02 0.000E+00 0.000E+00 0.000800 0.008+00 0.0008+00 0.000+00 0.0008+00 0.000+00 0.0008+00 0.0000+00
1B109 3.010E+00 0.000E+00 0.08+00 0.008OE+00 0.000E+00 O.000E+00 O.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.OOOE+00
K0109 1.222Z+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC109 5.713E+02 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00
R8109 8.016E+02 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00
RH109 4.4428+02 0.000E+00 0.000E+00 0.0008+00 0.000+00 00008+00 0.000+00 0.000+00 0.000E+00 0.0008+00 0.0008+00
R109M 4.355E+01 0.0008+00 0.0008+00 0.0008+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
PD109 1.607E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.0001+00 0.0008+00
PD109M 3.2798+01 0.000E+00 0.00+00 0.000E+00 0.000+00 0.000E+0O 0.0008+00 0.000E00 0.0008+00 0.0008+00 0.0008+00
AG109M 3.114E+01 0.000E+00 0.00E+00 0.0008+00 0.000E+00 0.0008+00 0.000E+00 0.0008+00 0.000E+00 O.000E+00 0.000E+00
N3110 4.661E-01 0.O00E+00 0.000E+00 0.0008+00 0.000800 0.0008+00 0.0008+00 0.0008+00 0.0008+00 O0.000E+00 0.0008+00
M0110 2.171E+01 0.0008+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000+OO 0.000E+00 0.000E+00 0.0008+00
TC110 2.414E+02 0.000E+00 0.000E+0 0.000E+00 0.000O+00 0.00+00 0.0008+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
RU110 2.310E+02 0.0008+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00
RH110 5.800E02 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.0008+O0 0.0008+00 0.0008+00 0.000E+00 0.000E+0 0.0OOE+00
RH110M 2.650E+01 0.00DE+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00
AG110 4.462E+01 5.576E-03 4.3298-03 3.3608-03 2.608E-03 4.5328-05 2.859E-07 1.138E-11 4.530E-16 1.803E-20 1.159E-25
AG110M 1.255E+00 9.745E-01 7.565E-01 5.872E-01 4.5588-01 7.920E-03 4.997E-05 1.989E-09 7.917E-14 3.151Z-18 2.0259-23
1B111 3.4368-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00.0.OOE+00 0.000E+00 0.000E+00 0.0008+00
M0111 7.307E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC111 7.538E+01 0.000E+00 0.0008+00 0.0008+00 0.00E+00 0.000E+00 0.0O0+00 0.0OOE+00 O.000+OO 0.00E+00 0.000E+00
RU111 2.384E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH111 2.165E+02 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.00E+00
PD111 8.663E+01 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.0008400 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 196 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PD111M 7.308E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00
AG11 3.662E+01 7.506E-03 1.534E-06 3.136E-10 6.409E-14 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
AG11lm 6.250E+00 0.O00E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 o.oooE+00
COMM 3.928E-04 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+OO 0.OOOE+00 0.000E+00 0.000E+00
00112 1.067E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E00 0.000E+00
TC112 4.012E+01 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU112 8.206Z+01 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00
RH112 2.207E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00
PD112 8.889E+00 0.000E+00 0.0003+00 0.000E+00 0.0000E+0 0.000+00 0.0+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
AG112 1.203Z+02 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.O00E+00 O.000E+00
M0113 1.123E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00
TC113 9.009E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+OO 0.00OE+00 0.000E+00
RU113 8.968E+01 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.0003+00 0.000O+00 0.000E+00 0.0003+00 O0.OOOE+00 0.000E+00
RH113 1.248E+02 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000O+00 0.0003+00 0.0003+00 0..00E+00 0.0003+00 0.0003400
PD113 9.575E+01 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG113 4.574E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
AG113 5.761E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD113M 6.625E-03 6.553E-03 6.476E-03 6.400E-03 6.324E-03 5.229E-03 4.124E-03 2.564E-03 1.5943-03 9.915E-04 5.660E-04
M0114 9.3353-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
TC114 2.851E+00 0.000E+00 0.0003+00 O.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00
RU114 3.209E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH114 1.286E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD114 4.217E+01 0.000E+00 0.000E+0 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 92
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

* 1 MTU 80% MARK IV - 20% MARE IA FUEL 8 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 M0D, FLUX- 1.00E+00 N/CM42-SEC

9 SU0MRY TABLE: THERMAL POWER, WATTS
1 KTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 y 40.0 T 51.8 y
AG114 7.458E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.0OOE0+00 0.0003+00 0.00E+00
IN114 3.910E-04 3.261E-05 9.083E-06 2.5303-06 7.046E-07 9.235E-16 7.284E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN114M 3.645E-05 1.015E-05 2.828E-06 7.876E-07 2.1933-07 2.875E-16 2.268E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
040115 8.688E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000+00 0.000E+00
TC115 5.109E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU115 2.591E+01 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH115 8.202E+01 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD115 9.468E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115 4.729E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115M 2.000E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 197 of 1134

Cac. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

CD115 1.859E+01 8.594E-12 3.952E-24 1.817E-36 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0O00E+00
CD115M 1.903E+00 4.603E-01 1.113E-01 2.693Z-02 6.515E-03 8.947E-13 4.2061-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1"115M 1.171E+01 1.730-05 4.184E-06 1.012E-06 2.448E-07 3.362Z-17 1.581E-29 0.000E+00 0.000E+00 0.0001+00 0.000E+00
TC116 4.144E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
R0116 4.451E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 -0.000E00 0.000Z+00 0.000E+00
RH116 6.079E+01 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD116 4.503E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG116 5.406E+01 0.OOOE+00 0.000E+00 0.000E40 0.0001+00 0.000+00 0.000E+00 0.0001+00 0.000+00 0.000+00 0.000E+00
AG116M 6.331E+01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0009+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
IN116 1.4658+01 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000Z+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
IN116M 2.3221+01 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00
TC117 1.504E-03 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00
Ro117 1.0611+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH117 2.975E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
PD117 8.9771+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.001+00
AG117 3.916E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
AG1174 4.107E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00
CD117 2.527Z+01 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000Z+00 0.000E+00 0.000E+00
CD117M 1.5491+01 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.0001+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00
IN117 1.459E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0,0001+00 0.000E+00 0.000E+00
IN117M 1.54$E+01 0.000E00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00
SN117H 2.8801-03 3.139E-05 3.419E-07 3.726E-09 4.059S-11 0.000E+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.0001+00
Mlel 5.236E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH118 6.155E+01 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
P0118 4.9841+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG118 6.7723+01 0.000E+00 0.000z+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG118" 3.056S+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
CD118 1.3911+01 0.000X+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
IN118 6.456E+01 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00
IN118M 3.554E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00
RH119 3.519E+00 O O.000+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
PD119 6.453V+01 0.O00E+00 0.000E+00 0.000E+00 D.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.0001+00
AG119 9.079E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000V+00 0.000E+00
C0119 2.904E+01 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.0001+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.00O0+00
CD119M 3.240E+01 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IV119 1.220E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.0001+00
IN119M 3.357E+01 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8N119H 1.815E-02 1.405E-02 1.085E-02 8.383E-03 6.475E-03 1.038E-04 5.923E-07 1.928E-11 6.277E-16 2.044E-20 1.036E-25
R0120 1.309E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.0001+00 0.000E+00 0.0001+00
RH120 8.197E-01 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
PD120 1.827E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 198 of 1134

Cac. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

*1 MTU 80% MARK IV - 20% ARK IA FUEL @ 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 NW, BURNUP- 1.00000E+00 MWD, FLUX- 1.0E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 NTU 80% MARK IV - 20% MARE IA FUEL 9 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y
AG120 5.307E+01 0.000E+00 0.OOOE+00 0.000E+0 +00 0.000+00 0.OOOE+00 0.000+00 0.000+00 0.OOE+00 O.000E+00

CD120 2.957E+01 O.OOOE+00 0.0002+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN120 6.200E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00
IN120M 4.290E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RH121 1.095E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002400 0.000E+00 0.0O0E+00
PD121 1.209E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
AG121 5.637E+01 0.00OE+00 0.OOOE+00 0.OOOE+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
CD121 8.678E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00O+00 0.000E+00 O.O+00 0.000+00 0.000E+00 O.000E+00
IN121 5.345E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
IN121M 1.417E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+O O.000E+00 0.0002+00 0.000E+00 0.000E+00 0.O00E+00 0.0OOE+00
SK121 6.704E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN121M 2.9722-05 2.962E-05 2.952E-05 2.941E-05 2.931E-05 2.773E-05 2.587E-05 2.252E-05 1.960E-05 1.707E-05 1.449E-05
RH122 1.699E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD122 2.833E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG122 5.380E+01 0.O00E+00 0.000E+00 0.0002+00 0.000+00 0.0002+00 0.00O2+00 0.000+00 0.0002+00 0.000E+00 0.000E+00
CD122 4.375E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN122 1.500E+02 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0002+00 0.000E+00 0.000E+00
IN122M 6.840E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
SB122 6.408E-01 4.236E-11 2.8002-21 1.851E-31 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122M 9.310E-04 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
RH123 1.265E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0002+00 0.000E+00 0.000E+00
PD123 9.7772-01 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
AG123 2.277E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD123 9.763E+01 0.000E+00 0.0002+00 0.000E+00 0.0002+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN123 6.224E+01 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
IN123M 2.964E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN123 2.625E+00 1.608E+00 9.850E-01 6.034E-01 3.697E-01 1.455E-04 8.067E-09 2.479E-17 7.621E-26 2.342E-34 0.000E+00
SN123M 1.915E+01 0.000E00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
TE123M 8.265E-05 4.871E-05 2.870E-05 1.6912-05 9.966E-06 2.106E-09 5.3682-14 3.487E-23 2.265E-32 1.559E-41 0.000E+00
PD124 1.416E-01 0.000E00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG124 1.439E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD124 6.084E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN124 1.909E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
SS124 6.258E-01 2.187E-01 7.641E-02 2.670E-02 9.330E-03 4.611E-10 3.397E-19 1.844E-37 0.000E+00 0.000E+00 0.000E+00
SB124M 5.631E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 199 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/1012011

AG125 3.546E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD125 7.365E+01 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.0001+00 0.000+00 0.0001+00 0.0001+00 0.0001+00
IN125 8.394E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.0002+00 0.000E+00 0.0001+00
XN125H 6.304E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125 2.895E+01 4.078E-02 5.741E-05 8.084E-08 1.137E-10 0.000E+00 o.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125M 4.116E+01 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.0001+00 0.000E+00 0.000E+00
SB125 4.786E+00 4.619Z+00 4.339E+00 4.076E+00 3.829E+00 1.401E+00 4.026E-01 3.297E-02 2.1001-03 2.211E-04 1.154E-05
TE125M 2.063E-01 2.634E-01 2.713E-01 2.629-01 2.497E-01 9.231E-02 2.641E-02 2.163E-03 1.771E-04 1.450E-05 7.568E-07
PD126 2.316E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.00O0+00 0.000E+00
AG126 1.413E+00 0.000+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000OE+00
CD126 4.011E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN126 3.031Z+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN126 8.30BE-05 8.308E-05 8.308E-05 8.308E-05 8.308E-05 8.308E-05 8.3071-05 8.307E-05 8.306E-05 8.306E-05 8.305E-05
SB126 4.523E+00 2.759E-02 3.384E-04 1.733E-04 1.7231-04 1.723E-04 1.723E-04 1.723E-04 1.723E-04 1.723E-04 1.722E-04
SB126M 1.732E+00 8.482E-04 8.482E-04 8.482E-04 8.482E-04 8.481E-04 8.481E-04 8.481E-04 8.480E-04 8.479E-04 8.479E-04
CD127 3.094E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT = 6 PAGE 94
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, RURMUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM 2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 NTU 80% MARK IV - 20% MARX IA FUEL @ 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
IN127 1.314E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN127M 1.3751+02 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN127 3.015E+02 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
SN127H 9.631E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0O0E+00 0.O00E+00 0.000E+00 0.000E+00
SB127 1.947E+02 1.430E-05 1.034E-12 7.485Z-20 5.415E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
TE127 4.207E+01 2.315E+00 1.295E+00 7.247E-01 4.055E-01 3.743E-05 3.387X-10 2.773E-20 2.2711-30 0.0001+00 0.000E+00
TE127H 1.591E+00 9.413E-01 5.2671-01 2.947E-01 1.649Z-01 1.522E-05 1.377E-10 1.128E-20 9.2341-31 7.567E-41 0.O0OE+00
AG128 5.6321-02 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0002+00 0.0001+00
CD128 9.305E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.O00E+00 0.000E+00 0.000E+00 0.0001+00
IN128 3.209E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00
SN128 2.509E+02 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00
SB128 8.920E+01 0.000E+00 0.000E+00 0000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB128M 9.846E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1128 2.2111+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00

CD129 5.952E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN129 2.0391+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
SH129 5.015E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 201 of 1134

Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 Y
1133 1.800E+02 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

xE133 7.000E+02 4.945E-03 2.843E-08 1.635E-13 9.397E-19 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE133 2.775E+01 1.263E-11 3.539E-24 9.916E-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN134 3.059E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN134 5.685E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
$8134 8.7429+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00
SB134M 8.258E+02 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000L+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
TE134 3.8991+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1134 1.380E+04 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
1134M 1.315Z+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00

XE134M 4.973E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
CS134 3.635E+01 3.342E+01 3.073E+01 2.8251+01 2.597E+01 6.770E+00 1.261E+00 4.372E-02 1.516E-03 5.258Z-05 9.956E-07
CS134M 2.549E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 00O00E+00 0.000E+00 0.0001+00 0.000E+00
SN135 9.215E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
SB135 5.347E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
TE135 5.251E+03 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OO+0 0.OO0+00 0.000E+00
1135 6.954E+03 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00

XE135 5.586E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KE1354 3.901E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.OOOE+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
CS135 1.118E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05 1.127E-05
CS135M 5.215E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DA135M 6.699E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OO0E+00 0.0002+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
SN136 7.018E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB136 1.414E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE136 2.6268+03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1136 7.240E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00
1136M 3.9191+03 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

CS136 7.816E+01 6.237E-01 4.977E-03 3.972E-05 3.170E-07 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA136M 1.143E+01 9.117E-02 7.275E-04 5.8063-06 4.633E-08 0.000E+00 0.000E+00 0.000E+00 0.000M+00 0.000E+00 0.000E+00
18137 1.856E+01 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE137 1.094E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1137 6.048E+03 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

XE137 6.6031+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS137 1.015E+01 1.010E+01 1.004E+01 9.981E+00 9.923E+00 9.047E+00 8.060E+00 6.397E+00 5.077E+00 4.030E+00 3.068E+00
BA137H 3.433E+01 3.391E+01 3.371E+01 3.352E+01 3.332E+01 3.038E+01 2.707E+01 2.148Z+01 1.705E+01 1.353E+01 1.030E+01
S3138 2.983E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
TE138 2.350E+02 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
1138 3.463E+03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00

3E138 5.857E+03 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS138 1.278E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
CS138M 1.518E+02 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR139 1.926E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 203 of 1134

Cale. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/1042011

Checked A. Savino Date 01/10/2011

PR143 9.326E+02 9.795E+00 9.217E-02 B.673E-04 8.161E-06 0.000E00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.0003+00
1144 1.026E-01 0.000E+00 0,0009+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

XE144 1.947E+01 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
CS144 1.038E+03 0.0040 0.000+00 0.00O3+00 0.0003+00 0.0003+00 0.0003+00 0.0003+00 0.00OE+00 0.000E+00 0.000E+00
BA144 3.514E+03 0.000E+00 0.000E+00 0.000E+00 0.0009400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA144 9.245E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE144 1.360E+02 1.089E+02 8.114E+01 6.975E+01 5.582E+01 1.584E+00 1.843E-02 2.498E-06 3,386E-10 4.5883-14 1.2513-18
PR144 1.521E+03 1.207E+03 9.6573+02 7.729E+02 6.186E402 1.755E+01 2.043E-01 2.768E-05 3.752E-09 5.085E-13 1.387E-17
PR144M 8.430E-01 6.739E-01 5.394E-01 4.327E-01 3.455E-01 9.802E-03 1.141E-04 1.546E-08 2.096E-12 2.840E-16 7.747E-21
XE145 3.209E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00
CS145 1.981E+02 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA145 3.3593+03 0.060E+00 0.000E+00 0.000E+00 0.000+00 0.00+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
LA145 4.947E+03 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE145 3.053E+03 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR145 1.422E+03 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00
XE146 1.693E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS146 4.178E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
BA146 7.463E+02 0.000E+00 0.0003+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00
LA146 5.106E+03 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.0003+00
CE146 7.1183+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0003+00 0.000E+00 0.000E+00
PR146 4.170E+03 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH146 3.911E-04 3.789E-04 3.672E-04 3.558E-04 3.448E-04 2.083E-04 1.1093-04 3.145E-05 8.918E-06 2.529E-06 5.716E-07
XE147 2.191E-02 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 O.000E+00 0.000E+00 0.000E+00
CS147 6.040E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BA147 3.261E+02 0.000E+00 0.00E++00 0.0003+00 0.0003+00 0.00E+00 0.000E+Q0 0.000E+00 0.000E+00 0.000E+00 0.0003+00
LA147 1.719E+03 0.OE+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0E+00 0.000E+00 0.000E+00
CE147 2.628E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 97
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 HTU 8O% MARX IV - 20% MARE IA FUEL 0 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 ME, BURNUP- 1.00000E+00 MWD, FLUX- 1.003+00 N/CMN2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 XTU 80% MARK IV - 20% MARX IA FUEL 1 12% PU-240

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y
PR147 1.993E+03 0.0003+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
ND147 5.156E+02 1.688E+00 5.521E-03 1.806E-05 5.912E-08 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00
P1147 9.008Z+00 9.268E+00 8.678E+00 8.123E+00 7.604E+00 2.643E+00 7.0533-01 5.022E-02 3.576E-03 2.547E-04 1.1273-05
SN147 9.903E-10 1.573E-09 2.128E-09 2.647E-09 3.133E-09 7.776E-09 9.590E-09 1.020E-08 1.025E-08 1.0259-08 1.025E-08
CS148 5.247E-01 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 O.000E+00
BA148 4.130E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 204 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

LA148 1.024E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE148 8.763E+02 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR148 2.787E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
PM148 3.527E+02 5.538E-01 1.190E-01 2.570E-02 5.551E-03 1.243E-13 6.052E-27 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
P4148M 7.461E+01 1.611E+01 3.480E+00 7.515E-01 1.623E-01 3.633E-12 1.769E-25 o.oooE+00 o.oooE+00 0.000E+00 0.000E+00
BA149 7.699E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
LA149 1.948E+02 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00
CE149 1.212E+03 o.oooE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR149 9.490E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
ND149 6.130E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
P01149 2.774E+02 1.069E-10 3.993E-23 1.491E-35 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CS150 5.472E-04 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
BA150 4.599E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00
LA50 5.4335+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
CE150 3.253E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR150 1.378E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM150 1.204E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
LA151 5.816E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE151 1.946E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR151 5.526E+02 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
ND151 4.977E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
P151 2.0918+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S151 1.137E-02 1.159E-02 1.157E-02 1.154E-02 1.152E-02 1.117E-02 1.075E-02 9.952E-03 9.214E-03 8.531E-03 7.790E-03
BA152 1.537E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LA152 9.372E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
CE152 3.119E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR152 4.005E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
"D152 1.292E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P152 4.060E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P9152M 7.320E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU152 8.233E-03 8.129E-03 8.026E-03 7.9255-03 7.824E-03 6.361E-03 4.946E-03 2.971E-03 1.705E-03 1.072E-03 5.876E-04
EU1524 1.273E-01 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00
LA153 8.623E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CE153 9.7381+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR153 9.918E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N0153 2.770E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM153 1.129E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM153 9.428E+01 7.027E-13 5.231E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD153 1.113E-03 8.566E-04 6.594E-04 5.077E-04 3.909E-04 5.953E-06 3.185E-08 9.120E-13 2.611E-17 7.476E-22 3.256E-27
LA154 5.282E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
CE154 8.936Z-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+'00 0.000E+00 0.000E+00 0.000E+00
PR154 3.460E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
ND154 6.957E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 205 of 1134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

P0154 2.098E+02 0.OOOE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PM154M 3.4443+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 98
oRIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06*31:56

1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM*2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
I WTU 80% MARE IV - 20% MARK IA FUEL 6 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
EU154 1.733E+00 1.699E+00 1.665E+00 1.632E+00 1.599E+00 1.1583+00 7.742E-01 3.458E-01 1.545E-01 6.899E-02 2.665E-02
CE155 1.658E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00
PR155 5.828E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8D155 6.195E+01 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
PM155 9.552E+01 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
S155 5.414E+01 0.000E+00 0.0003+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU155 1.051E-01 1.016E-01 9.810E-02 9.473E-02 9.1483-02 5.2309-02 2.600E-02 6.427E-03 1.588E-03 3.9263-04 7.5463-05
CE156 1.332E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000Z+00 0.000E+00
PR156 1.554E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MD156 1.4123+01 0.000E+00 0.000E+00 0.0003+00 0.000E+00 O.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.0002+00
P14156 8.139E+01 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
SM156 1.4623+01 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.OOOE+00 0.0003+00
0156 1.5523+02 2.428E+00 3.759E-02 5.820E-04 9.010E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
CE157 1.484E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
PR157 2.220E-01 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000&+00 0.0003+00 0.000E+00
ND157 7.416E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.0003+00
PK157 3.065E+01 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
SM157 3.279E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.0003+00 0.000E+00 0.0003+00
30157 1.822+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00
PR158 2.266E-02 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3D158 8.863E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
PM158 1.493E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM158 7.663E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU158 2.544E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PR159 8.295E-04 0.000E+00 0,0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
RD159 1.4543-01 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH159 2.773E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM159 9.924E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
EU159 9.727E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD159 3.522E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ND160 1.104E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 206 of 1134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PM160 7.284E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
SM160 3.415E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
E0160 6.584E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T8160 1.691E-01 7.048E-02 2.937E-02 1.224E-02 5.099E-03 4.214E-09 1.050E-16 6.521E-32 0.000E+00 0.000E+00 0.000E+00'
N0161 1.239E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
P"161 6.047E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
SM161 1.453E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00
E0161 2.647E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD161 1.796E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB161 5.013E-01 5.347E-05 5.702E-09 6.079E-13 6.482E-17 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PH162 5.364E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM162 1.688E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
EU162 1.383E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
GD162 4.6503-01 0.0003+00 0.000E+00 0.000R+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB162 1.264E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB162M 4.273E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S163 3.434E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
EU163 3.061E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD163 5.219E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
T8163 3.443E-01 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 99
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% MARK IA FUEL 4 12% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BUR=tP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CMN2-SEC

9 SUMMWARY TABLE: THERMAL POWER, WATTS
1 WTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SH164 2.727E-03 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
E0164 9.874E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
G0164 1.406E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TB164 3.812E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SM165 2.704E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
E0165 1.436E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GD165 1.080E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Ta165 1.258E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DY165 1.487E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DY165H 1.103E-02 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DY166 9.022E-03 7.257E-11 5.837E-19 4.695E-27 3.776E-35 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
H0166 4.078E-02 3.9693-10 3.192E-18 2.567E-26 2.065E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
H0166M 1.655E-07 1.655E-07 1.654E-07 1.654E-07 1.654E-07 1.650E-07 1.645E-07 1.636E-07 1.626E-07 1.617E-07 1.606E-07



Washington aosure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 207 of 1134
Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Odginator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

SUNTOT 6.748E+05 5.502E+03 2.840E+03 1.748E+03 1.229E+03 1.311E+02 7.832E+01 5.911E+01 4.642E+01 3.660E+01 2.769E+01

TOTAL 6.748E+05 5.502E+03 2.840E+03 1.748E+03 1.229E+03 1.311E+02 7.832E+01 5.9119+01 4.642E+01 3.660E+01 2.769E+01
OUTPUT UNIT -6 PAGE 100

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MARE IV - 20% MARK IA FUEL @ 12% PU-240

FISSION PRODUCTS
PONER- 1.00000E+00 341, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CNe"2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 KTD 80% MAR IV - 20% MARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 y 51.8 y
H 1.617E-03 1.595E-03 1.573E-03 1.551E-03 1.529E-03 1.222E-03 9.227E-04 5.264E-04 3.003E-04 1.713E-04 8.832E-05
C 3.005E-09 3.005E-09 3.005E-09 3.004E-09 3.004E-09 3.003E-09 3.0018-09 2.997E-09 2.994E-09 2.990E-09 2.986E-09

CO 3.939E-02 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 7.480E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 5.502E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
ZN 3.259E+01 2.259E-16 1.468E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00
GA 2.064E+02 4.072E-15 2.646E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
GE 7.637E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000H+00 0.000E+00 0.0008+00 0.0008+00 0.000E+00 0.000E+00
AS 3.249E+03 1.566E-17 1.565E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SE 6.717E+03 9.378E-06 9.378E-06 9.378E-06 9.378E-06 9.378E-06 9.377E-06 9.376E-06 9.375E-06 9.374E-06 9.373E-06
BR 1.949E+04 1.201E-18 2.480E-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ER 2.552E+04 1.408E+00 1.386E+00 1.364E+00 1.342E+00 1.0368+00 7.498E-01 3.927E-01 2.0578-01 1.078E-01 5.025Z-02
RB 4.998E+04 1.543E-02 5.188E-04 1.745E-05 5.884E-07 1.733E-09 1.733E-09 1.733E-09 1.7338-09 1.733E-09 1.733E-09
SR 4.151E+04 3.224E+02 9.800E+01 3.390E+01 1.556E+01 7.504E+00 6.662E+00 5.251E+00 4.139E+00 3.262E+00 2.463E+00

y 6.360E+04 5.198E+02 2.025E+02 9.478E+01 5.811E+01 3.584E+01 3.182E+01 2.508E+01 1.977E+01 1.558E+01 1.1778+01
ER 2.991E+04 9.061E+02 3.369E+02 1.253E+02 4.659E+01 2.602E-05 1.979E-05 1.979E-05 1.979E-05 1.979E-05 1.979E-05
Ks 6.073E+04 1.397E+03 6.247E+02 2.497E+02 9.572E+01 2.014E-05 1.192E-05 1.864E-05 2.268E-05 2.511E-05 2.676E-05
no 2.300E+04 1.885E-07 1.905E-17 1.924E-27 1.9432-37 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.0008+00 0.000E+00
TC 2.951Z+04 6.310E-04 6.3108-04 6.310E-04 6.310E-04 6.310E-04 6.310E-04 6.309E-04 6.309E-04 6.309E-04 6.309E-04
RU 6.189E+03 2.704E+02 5.564E+01 1.250E+01 3.671E+00 9.838E-02 3.160E-03 3.247E-06 3.341E-09 3.437E-12 1.029E-15
RH 5.640E+03 4.326E+02 3.5368+02 2.957E+02 2.4858+02 1.587E+01 5.098E-01 5.277E-04 6.986E-07 1.504Z-08 8.631E-10
PD 8.058E+02 3.9058-07 3.905E-07 3.905E-07 3.905E-07 3.9058-07 3.9058-07 3.905E-07 3.905E-07 3.905E-07 3.905E-07
AG 1.026E+03 9.876E-01 7.608E-01 5.906E-01 4.584E-01 7.966E-03 5.027E-05 1.617E-08 1.3428-08 1.271E-08 1.191E-08
CD 6.219E+02 4.669E-01 1.178E-01 3.3338-02 1.284E-02 5.229E-03 4.124E-03 2.564E-03 1.5948-03 9.915E-04 5.660E-04
IN 2.484E+03 6.006E-05 1.609E-05 4.329E-06 1.169E-06 6.726E-15 5.481E-15 5.481E-15 5.481E-15 5.481E-15 5.481E-15
SN 5.802E+03 1.663E+00 9.960E-01 6.119E-01 3.763Z-01 3.601E-04 1.095E-04 1.0561-04 1.027E-04 1.001E-04 9.754E-05
SB 2.299E+04 4.866E+00 4.417E+00 4.104E+00 3.839E+00 1.408E+00 4.037E-01 3.399E-02 3.7208-03 1.241E-03 1.032E-03
TE 2.512E+04 1.184E+01 3.358E+00 1.475E+00 8.493E-01 9.236E-02 2.641E-02 2.163E-03 1.771E-04 1.450E-05 7.568E-07
I 5.660E+04 4.198E-01 1.613E-04 1.324E-06 1.264E-06 1.264E-06 1.264E-06 1.264E-06 1.2648-06 1.264E-06 1.264E-06
XE 2.793E+04 5.390E-02 2.520E-04 1.238E-06 6.062E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 208 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CS 5.019E+04 4.414E+01 4.077E+01 3.823E+01 3.590E+01 1.582E+01 9.321E+00 6.4411+00 5.079E+00 4.030E+00 3.068E+00
BA 3.013E+04 4.516E+01 3.379E+01 3.352E+01 3.332E+01 3.038E+01 2.707E+01 2.148E+01 1.705E+01 1.353E+01 1.030E+01
LA 5.213E+04 7.718E+01 5.473E-01 3.881E-03 2.751E-05 1.036E-13 1.036E-13 1.036E-13 1.036E-13 1.036E-13 1.036E-13
CE 1.208E+04 2.165E+02 1.025E+02 7.194E+01 5.614E+01 1.584E+00 1.843E-02 2.498E-06 3.386E-10 4.588E-14 1.251E-18
PR 1.627E+04 1.217E+03 9.663E+02 7.733E+02 6.190E+02 1.756E+01 2.044E-01 2.770E-05 3.754E-09 5.088E-13 1.388E-17
ND 2.187E+03 1.688E+00 5.521E-03 1.806E-05 5.912E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
PH 1.9311+03 2.593E+01 1.228E+01 8.901E+00 7.772E+00 2.643E+00 7.054E-01 5.025E-02 3.5851-03 2.5729-04 1.184E-05
SM 2.187E+02 1.159E-02 1.157E-02 1.154E-02 1.152E-02 1.117E-02 1.075E-02 9.952E-03 9.214E-03 8.531E-03 7.790E-03
E0 2.216E+02 4.236E+00 1.809E+00 1.735E+00 1.698E+00 1.217E+00 8.052E-01 3.552E-01 1.578E-01 7.045E-02 2.732E-02
GD 6.555E+00 8.566E-04 6.594E-04 5.077E-04 3.909E-04 5.953E-06 3.185E-08 9.129E-13 9.605E-16 9.775E-16 1.007E-15
TB 2.8281+00 7.053E-02 2.937E-02 1.224E-02 5.099E-03 4.214E-09 1.050E-16 6.521E-32 0.000E+00 0.000E+00 0.000E+00
DY 1.688E-01 7.257E-11 5.837E-19 4.695E-27 3.776E-35 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
HO 4.0781-02 1.659E-07 1.654E-07 1.654E-07 1.654E-07 1.650E-07 1.645E-07 1.636E-07 1.626E-07 1.617E-07 1.606E-07
SUMTOT 6.748E+05 5.502E+03 2.8401+03 1.748E+03 1.229E+03 1.311E+02 7.832E+01 5.911E+01 4.642E+01 3.660E+01 2.769E+01

TOTAL 6.748E+05 5.502E+03 2.840E+03 1.748E+03 1.229E+03 1.311E+02 7.832E+01 5.911E+01 4.642E+01 3.660E+01 2.769E+01

CUMULATIVE TABLE TOTALS

AP+FP 6.751E+05 5.527E+03 2.851E+03 1.752E+03 1.231E+03 1.313E+02 7.841E+01 5.913E+01 4.643E+01 3.660E+01 2.769E+01
ACT+FP 7.207E+05 5.515E+03 2.852E+03 1.758E+03 1.2381+03 1.400E+02 8.839E+01 7.0751+01 5.896E+01 4.961E+01 4.094E+01
AP+ACT+FP 7.210E+05 5.540E+03 2.863E+03 1,762E+03 1.240E+03 1.402E+02 8.849E+01 7.078E+01 5.896E+01 4.961E+01 4.094E+01

OUTPUT UNIT - 6 PAGE 101
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 MTU 80% MHARE IV - 20% HARK IA FUEL 1 12% PU-240
(ALPHA,N) NEUTRON SOURCE. NEUTRONS/SEC

BASIS= 1 MTU 80% MARE IV - 20% MARK IA FUEL 0 12% P0-240
0.00 y 0.25 Y 0.50 1 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y

U234 2.300E+02 2.300E+02 2.300E+02 2.301E+02 2.301E+02 2.304E+02 2.3071E+02 2.314E+02 2.320E+02 2.326E+02 2.332E+02
PU238 4.306E+04 4.447E+04 4.463E+04 4.470E+04 4.473E+04 4.357E+04 4.188E+04 3.870E+04 3.577E+04 3.305E+04 3.012E+04
P0239 8.420E+04 8.5958+04 8.595E+04 8.595E+04 8.595E+04 8.594E+04 8.593E+04 8.590E+04 8.588E+04 8.585E+04 8.5822+04
PU240 4.506E+04 4.506E+04 4.506E+04 4.506E+04 4.506E+04 4.504E+04 4,502E+04 4.497E+04 4.4921+04 4.488E+04 4.482E+04
AN241 2.1691+03 4.8021+03 7.402E+03 9.969E+03 1.251E+04 4.906E+04 8.553E+04 1.357E+05 1.6541+05 1.824E+65 1.9283+05
CH242 3.040+05 2.099E+05 1.424E+05 9.666E+04 6.560E+04 1.933E+02 5.958E+01 5.649+01 5.431E+01 5.189E+01 4.917E+01
CM244 5.599E+02 5.552E+02 5.499E+02 5.447E+02 5.395E+02 4.629E+02 3.8231+02 2.607E+02 1.77$E+02 1.213E+02 7.719E+01

TOTALS
TABLE 4.795E+05 3.912E+05 3.265E+05 2.833E+05 2.548E+05 2.247E+05 2.592E+05 3.060E+05 3.3261+05 3.468E+05 3.541E+05
ACTUAL 4.795E+05 3.912E+05 3.265E+05 2.833E+05 2.548E+05 2.247E+05 2.592E+05 3.060E+05 3.326E+05 3.468E+05 3.541E+05

OUTPUT UNIT - 6 PAGE 102
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

1 NTU 80% MARK IV - 20% MARX IA FUEL @ 12% PU-240



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 209 of 1134

Cakc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01110/2011

Checked A. Savino Date 01/10/2011

SPONTANEOUS FISSION NEUTRON SOURCE, NEUTRONS/SEC
BASIS- 1 NTU 80% MARE IV - 20% HARK IA FUEL 8 12% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
U238 1.252E+04 1.252E+04 1.252E+04 1.252E+04 1.252E+04 1.252E+04 1.252E+04 1.252E+04 1.252s+04 1.252E+04 1.252E+04
PU238 7.023E+03 7.253Z+03 7.27$Z+03 7.290E+03 7.294E+03 7.105E+03 6.8303+03 6.312E+03 5.8333+03 5.390E+03 4.911E+03
P0240 2.376E+05 2.376E+05 2.375E+05 2.375E+05 2.375E+05 2.374E+05 2.373E+05 2.371E+05 2.36$X+05 2.366E+05 2.363E+05
PU242 7.196E+03 7.197E+03 7.197E+03 7.1973+03 7.197E+03 7.1979+03 7.197E+03 7.197E+03 7.196E+03 7.196E+03 7.196E+03
CM242 1.475E+06 1.018E+06 6.911E+05 4.690E+05 3.183E+05 9.377E+02 2.891E+02 2.758E+02 2.635E+02 2.518E+02 2.386E+02
CM244 6.741E+04 6.685E+04 6.621E+04 6.558E+04 6.496E+04 5.5743+04 4.603E+04 3.139E+04 2.141E+04 1.460E+04 9.294E+03

TOTALS
TABLE 1.807E+06 1.350E+06 1.022E+06 7.992E+05 6.479E+05 3.210E+05 3.103E+05 2.949E+05 2.841E+05 2.766E+05 2.705E+05
ACTUAL 1.807E+06 1.350E+06 1.022E+06 7.992E+05 6.479E+05 3.210E+05 3.103E+05 2.949E+05 2.841E+05 2.766E+05 2.705E+05

OVERALL
TOTALS
TABLE 2.286E+06 1.741E+06 1.3483+06 1.083E+06 9.0273+05 5.457E+05 5.695E+05 6.009E+05 6.168E+05 6.235E+05 6.247E+05
ACTUAL 2.286E+06 1.741E+06 1.348E+06 1.083E+06 9.027E+05 5.457E+05 5.695E+05 6.009E+05 6.168+05 6.235E+05 6.247E+05

OUTPUT UNIT - 6 PAGE 103
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PHOTON SPECTRUM FOR ACTIVATION PRODUCTS

1 4TU 80% MARK IV - 20% MARK IA FUEL 8 12% P0-240
PONER- 1.00 MN, BURNUP- 1. MD, FLUX- 1.00E+00 N/CM**2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 HTU 80% HARK IV - 20% MARK IA FUEL 1 12% PU-240

EMEAN
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

1.000E-02 6.133E+13 2.049E+12 9.284E+11 5.220E+11 3.404E+11 2.6903+10 7.090E+09 7.891E+08 1.722E+08 9.427E+07 7.939E+07
2.500E-02 4.433E+13 7.911E+12 5.663E+12 4.3183+12 3.379E+12 4.291E+11 1.145E+11 9.388E+09 7.793E+08 6.929E+07 7.691E+06
3.750E-02 5.715E+12 3.754E+11 3.319+11 3.0283+11 2.808E+11 1.021E+11 2.926E+10 2.412E+09 2.028E+08 1.904E+07 2.6413E+06
5.7508-02 1.272E+13 5.805E+11 1.640S+11 5.5523+10 2.346E+10 4.951E+08 1.680E+08 3.102E+07 7.848E+06 2.733E+06 1.351E+06
8.500E-02 5.798E+12 3.116E+10 1.349E+10 6.271E+09 3.193E+09 1.944E+08 7.086E+07 1.238E+07 2.883E+06 8.417E+05 2.966E+05
1.250E-01 7.698E+12 7.687E+11 1.8383+11 4.944E+10 1.757E+10 2.345E+09 6.770V+08 5.795E+07 5.431E+06 6.372E+05 8.656E+04
2.250E-01 3.814E+13 6.154E+11 2.210E+11 1.549E+11 1.229E411 3.594E+10 1.028E+10 8.4309+08 6.9273+07 5.738E+06 3.156E+05
3.7503-01 2.144E+13 1.037E+12 7.222E+11 6.370E+11 5.906E+11 2.162E+11 6.186E+10 5.0683+09 4.157E+08 3.422E+07 1.829E+06
5.7503-01 5.289E+14 2.152E+12 1.181E+12 8.964E+11 7.842+11 2.778E+11 7.950E+10 6.509E+09 5.330E+08 4.365E+07 2.279E+06
8.500E-01 7.426E+14 1.591E+14 6.6873+13 2.622E+13 1.004E+13 5.805E+09 1.146E+08 3.800E+06 1.015E+06 2.761E+05 6.225E+04
1.250E+00 3.707E+13 1.426E+12 1.356E+12 1.299E+12 1.250E+12 7.318E+11 3.791E+11 1.017E+11 2.731E+10 7.329E+09 1.552E+09
1.750E+00 1.067E+14 5.899E+09 2.324E+09 9.230E+08 3.679E+08 3.717E+02 1.452E+01 1.063E+01 8.379E+00 6.604E+00 4.987E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 210 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

2.250E+00 1.176E+13 3.842E+08 5.983E+07 2.513E+07 1.298E+07 3.878E+06 2.009E+06 5.393E+05 1.447E+05 3.884E+04 8.227E+03
2.750E+00 2.916E+12 1.322E+05 6.004E+04 3.439E+04 2.499E+04 1.200E+04 6.217E+03 1.669E+03 4.478E+02 1.202E+02 2.546E+01
3.500E+00 1.401E+11 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15
5.000E+00 2.236E+07 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15
7.000E+00 5.254E+06 1.592E-16 1.592E-16 1.592E-16 1.592E-16 1.592E-16 1.592E-16 1.592E-16 1.592E-16 1.592E-16 1.592E-16

9.500E+00 4.029E+05 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17

TOTAL 1.627E+15 1.761E+14 7.763E+13 3.446E+13 1.683E+13 1.829E+12 6.826E+11 1.269E+11 2.950E+10 7.600E+09 1.648E+09

MEV/SEC 1.224E+15 1.392E+14 5.973E+13 2.484E+13 1.090E+13 1.184E+12 5.493E+11 1.334E+11 3.464E+10 9.204E+09 1.944E+09

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/NATT-SEC
BASIS- 1 MTU 80% MARK IV - 20% MARK IA FUEL 0 12% PU-240

EMEAN
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

1.000E-02 6.133E+05 2.049E+04 9.284E+03 5.220E+03 3.404E+03 2.690E+02 7.090E+01 7.891E+00 1.722E+00 9.427E-01 7.939E-01
2.500E-02 1.108E+06 1.978E+05 1.416E+05 1.079E+05 8.448E+04 1.073E+04 2.862E+03 2.347E+02 1.948E+01 1.732E+00 1.923E-01
3.750E-02 2.1431+05 1.408E+04 1.244E+04 1.135E+04 1.053E+04 3.830E+03 1.097E+03 9.044E+01 7.604E+00 7.138E-01 9.905E-02
5.750E-02 7.316E+05 3.338E+04 9.432E+03 3.193E+03 1.349E+03 2.847E+01 9.661E+00 1.784E+00 4.513E-01 1.572E-01 7.766E-02
8.500E-02 4.928E+05 2.649E+03 1.147E+03 5.330E+02 2.705E+02 1.652E+01 6.023E+00 1.052E+00 2.450E-01 7.154E-02 2.521E-02
1.250E-01 9.622E+05 9.608E+04 2.298E+04 6.180E+03 2.196E+03 2.931E+02 8.462E+01 7.244E+00 6.789E-01 7.964E-02 1.082E-02
2.250E-01 8.582E+06 1.385E+05 4.972E+04 3.484E+04 2.766E+04 8.086E+03 2.314E+03 1.897E+02 1.559E+01 1.291E+00 7.100E-02
3.750E-01 8.041E+06 3.891E+05 2.708E+05 2.389E+05 2.215E+05 8.106E+04 2.320E+04 1.900E+03 1.559E+02 1.283E+01 6.858E-01
5.7501-01 3.041E+08 1.237E+06 6.791e+05 5.154E+05 4.509E+05 1.597E+05 4.571E+04 3.743E+b3 3.065E+02 2.510E+01 1.311E+00
8.500E-01 6.312E+08 1.353E+08 5.684E+07 2.229E+07 8.536E+06 4.934E+03 9.740E+01 3.230E+00 8.630E-01 2.347E-01 5.292E-02
1.250E+00 4.634E+07 1.783E+06 1.695E+06 1.624E+06 1.562E+06 9.147E+05 4.739E+05 1.272E+05 3.413E+04 9.161E+03 1.940E+03
1.750E+00 1.867E+08 1.032E+04 4.066E+03 1.615E+03 6.439E+02 6.504E-04 2.540E-05 1.860E-05 1.466E-05 1.156E-05 8.728E-06
2.250E+00 2.646E+07 8.645E+02 1.346E+02 5.655E+01 2.920E+01 8.727E+00 4.521E+00 1.213E+00 3.256E-01 8.740E-02 1.851E-02
2.750E+00 8.019E+06 3.635E-01 1.651E-01 9.458E-02 6.873E-02 3.300E-02 1.710E-02 4.589E-03 1.232E-03 3.305E-04 7.001E-05
3.500E+00 4.902E+05 2.885E-20 2.885E-20 2.885E-20 2.8853-20 2.885E-20 2.885E-20 2.885E-20 2.885E-20 2.885E-20 2.885E-20
5.0001+00 1.118E+02 1.227E-20 1.227E-20 1.227E-20 1.227E-20 1.227E-20 1.227E-20 1.227E-20 1.227E-20 1.227E-20 1.227E-20
7.000E+00 3.6788+01 1.115E-21 1.115E-21 1.115E-21 1.115E-21 1.115E-21 1.115E-21 1.115E-21 1.115E-21 1.115E-21 1.115E-21
9.500E+00 3.827E+00 9.565E-23 9.565E-23 9.565E-23 9.565E-23 9.565E-23 9.565E-23 9.565E-23 9.5658-23 9.565E-23 9.565E-23

TOTAL 1.224E+09 1.392E+08 5.973E+07 2.484E+07 1.090E+07 1.184E+06 5.493E+05 1.334E+05 3.464E+04 9.204E+03 1.944E+03

GAM PON 1.962E+02 2.231E+01 9.575E+00 3.981E+00 1.747E+00 1.898E-01 8.806E-02 2.138E-02 5.553E-03 1.475E-03 3.116E-04
OUTPUT UNIT = 6 PAGE 104

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY- 0.010MEV



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

SheetNo. 211of1134

Job No. 14655

Date 01/10/2011
Date 01/10/2011

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PROTON SOURCES IN GROUP 2, PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 3, PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4,PHOTONS/SEC
MEAN ENERGY- 0.058MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 5, PHOTONS/SEC
MEAN ENERGY- 0.085MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 1

PRINCIPAL PHOTON SOURCES IN GROUP 6,PHOTONS/SEC
MEAN ENERGY- 0.125MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 7, PHOTONS/SEC
MEAN ENERGY- 0.225MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 8, PHOTONS/SEC
MEAN ENERGY- 0.375MEV

10.0 Y 20.0 Y

10.0 Y

10.0 Y

10.0 Y

10.0 Y

10.0 Y

10.0 Y

30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 V 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE
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Sheet No. 212 of 1134

Job No.

Date

Date

14655

01/10/2011

01/10/2011

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27110 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 9,PHOTONS/SEC
MEAN ENERGY- 0.575MEV

10.0 Y 20.0 Y 30.0 Y
OUTPUT UNIT - 6

40.0 Y 51.8 Y

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 10, PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11, PHOTONS/SEC
MEAN ENERGY- 1.250MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y5

1.413E+12 1.367E+12 1.323E+12 1.280E+12 1.238E+12 7.318E+11

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y5

PRINCIPAL PHOTON SOURCES IN GROUP 13, PHOTONS/SEC
MEAN ENERGY- 2.250MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 y5
7.486E+06 7.244E+06 7.O1OE+06 6.783E+06 6.564E+06 3.878E+06

PRINCIPAL PHOTON SOURCES IN GROUP 14,PHOTONS/SEC
MEAN ENERGY- 2.750MEV

10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
3.791E+11 1.017E+11 2.731E+10 7.329E+09 1.552E+09

10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y

10.0 y 20.0 y 30.0 Y 40.0 Y 51.8 Y
2.009E+06 5.393E+05 1.447E+05 3.884E+04 8.227E+03

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

2.317E+04 2.242E+04 2.169E+04 2.099E+04 2.031E+04 1.200E+04 6.217E+03 1.669E+03 4.478E+02 1.202E+02 2.546E+01

PAGE 105

NUCLIDE

NUCLIDE

NUCLIDE

CO 60

NUCLIDE

NUCLIDE

CO 60

NUCLIDE

CO 60



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 213 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

PRINCIPAL PHOTON SOURCES IN GROUP 15, PHOTC*S/SEC
NEAN ENERGY- 3.500MEV

NUCLIDE
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 1 20.0 Y 30.0 Y 40.0 y 51.8 Y

PB204 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15 8.242E-15

PAINCIPAL PHOTON SOURCES IN GROUP 16, PHROTONS/SEC
MEAN ENERGY- 5.000MEV

NUCLIDE
0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

P9204 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-15 2.454E-25 2.454E-15 2.454E-15 2.454E-15 2.454E-15
OUTPUT UNIT - 6 PAGE 106

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 17, PHOTONS/SEC
NEAN ENERGY- 7.000MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
NEAN ENERGY- 9.500MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

PS204 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17 1.007E-17
OUTPUT UNIT - 6 PAGE 107

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
PHOTON SPECTRUM FOR ACTINIDES + DAUGHTERS

1 NTU 80% MARK IV - 20% MARK IA FUEL 6 121 PU-240
PONER- 1.00 MR1, SURNUP- 1. MMD, FLUX- 1.00E+00 N/CN**2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 NTU 80% RARK IV - 20% MARE IA FUEL 6 12% PU-240

EMEAN
0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 Y

1.000E-02 3.653E+17 2.197Z+12 1.578E+12 1.395E+12 1.277E+12 1.285E+12 1.583E+12 1.988E+12 2.220E+12 2.347E+12 2.416E+12
2.500E-02 1.852E+15 1.607E+10 7.702E+09 1.020E+10 1.268E+10 4.831E+10 8.388E+10 1.328E+11 1.617E+11 1.7845+11 1.884E+11
3.750E-02 1.846E+16 4.491E+09 3.311E+09 3.035E+09 2.911E+09 5.118E+09 7.996E+09 1.194E+10 1.426E+10 1.557E+10 1.634E+10
5.750E-02 7.964E+15 2.381E+11 1.110E+11 1.478E+11 1.841E+11 7.081E+12 1,231E+12 1.950E+12 2.376E+12 2.620E+12 2.768E+12



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per.Gram Output Files Sheet No. 214 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

8.500E-02 1.997E+17 8.029E+10 3.793E+09 3.798E+09 3.808E+09 3.952E+09 4.092E+09 4.273E+09 4.369E+09 4.414E+09 4.430E+09
1.250E-01 1.585E+17 1.377E+11 3.6602+09 3.621E+09 3.602E+09 3.545E+09 3.518E+09 3.466E+09 3.415E+09 3.367E+09 3.313E+09
2.250E-01 1.102E+17 1.036E+11 2.517E+09 2.478E+09 2.453E+09 2.190E+09 1.941E+09 1.581E+09 1.352E+09 1.204E+09 1.096E+09

3.750E-01 1.098E+16 6.759E+09 8.049E+08 8.052E+08 8.055E+08 8.093E+08 8.140E+08 8.231E+08 8.321E408 8.410E+08 8.514E+08
5.750E-01 1.711E+15 5.734E+07 5.334E+07 5.092E+07 4.955E+07 5.793E+07 6.992E+07 8.390E+07 9.128E+07 9.523E+07 9.736E+07
8.500E-01 3.236E+15 8.014E+07 7.939E+07 7.897E+07 7.878E+07 8.213E+07 8.593E+07 8.992E+07 9.178E+07 9.264E+07 9.294E+07
1.250E+00 1.920E+14 7.010E+07 6.979E+07 6.959E+07 6.945E+07 6.920E+07 6.921E+07 6.912E+07 6.902E+07 6.892E+07 6.881E+07
1.750E+00 5.940E+11 1.190E+07 1.179E+07 1.173E+07 1.169E+07 1.187E+07 1.206E+07 1.212E+07 1.207E+07 1.202E+07 1.197E+07
2.250E+00 3.971E+05 3.001E+05 2.3062+05 1.833E+05 1.513E+05 8.269E+04 8.140E+04 8.001E+04 7.967E+04 8.024E+04 8.193E+04
2.750E+00 3.973E+05 4.814E+05 5.976E+05 7.400E+05 9.014E+05 3.834E+06 5.855E+06 6.392E+06 5.918E+06 5.389E+06 4.815E+06
3.500E+00 2.055E+05 1.552E+05 1.191E+05 9.462E+04 7.798E+04 4.227E+04 4.139E+04 4.011E+04 3.918E+04 3.850E+04 3.791E+04

5.000E+00 8.780E+04 6.628E+04 5.083E+04 4.034E+04 3.322E+04 1.791E+04 1.751E+04 1.692E+04 1.649E+04 1.618E+04 1.5929+04
7.000E+00 1.007E+04 7.594E+03 5.820E+03 4.616E+03 3.797E+03 2.036E+03 1.986E+03 1.913E+03 1.861E+03 1.824E+03 1.794E+03
9.500E+00 1.160E+03 8.742E+02 6.695E+02 5.304E+02 4.360E+02 2.324E+02 2.264E+02 2.177E+02 2.116E+02 2.073E+02 2.037E+02

TOTAL 8.781E+17 2.785E+12 1.7111E+12 1.567E+12 1.488E+12 2.058E+12 2.916E+12 4.093E+12 4.782E+12 5.171E+12 5.399E+12

MEV/SEC 7.453E+16 8.633E+10 2.434E+10 2.466E+10 2.562E+10 5.677E+10 9.078E+10 1.375E+11 1.651E+11 1.808E+11 1.903E+11

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS- 1 MTU 80% NARK IV - 20% MARK IA FUEL 8 12% PU-240

ENEAN
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 y 30.0 y 40.0 Y 51.8 y

1.000E-02 3.653E+09 2.197E+04 1.578E+04 1.395E+04 1.277E+04 1.285E+04 1.583E+04 1.988E+04 2.220E+04 2.347E+04 2.416E+04

2.5002-02 4.629E+07 4.018E+02 1.925Z+02 2.551E+02 3.169E+02 1.208E+03 2.097E+03 3.320E+03 4.043E+03 4.459E+03 4.711E+03

3.750E-02 6.921E+08 1.684E+02 1.242E+02 1.138E+02 1.092E+02 1.919E+02 2.998E+02 4.478E+02 5.3462+02 5.838E+02 6.128E+02
5.750E-02 4.579E+08 1.369E+04 6.381E+03 8.497E+03 1.059E+04 4.071E+04 7.078E+04 1.121E+05 1.366E+05 1.507E+05 1.592E+05
8.500E-02 1.697E+10 6.824E+03 3.224E+02 3.228E+02 3.237E+02 3.3592+02 3.478E+02 3.632E+02 3.713E+02 3.752E+02 3.765E+02
1.250E-01 1.981E+10 1.721E+04 4.574E+02 4.527E+02 4.503E+02 4.431E+02 4.398E+02 4.332E+02 4.269E+02 4.208E+02 4.141E+02
2.250E-01 2.480E+10 2.331E+04 5.663E+02 5.576E+02 5.519E+02 4.928E+02 4.367E+02 3.558E+02 3.041E+02 2.710E+02 2.466E+02
3.750E-01 4.116E+09 2.535E+03 3.018E+02 3.019E+02 3.020E+02 3.035E+02 3.053E+02 3.087E+02 3.120E+02 3.1542+02 3.193E+02
5.750E-01 9.8352+08 3.297E+01 3.067E+01 2.928E+01 2.849E+01 3.331E+01 4.020E+01 4.824E+01 5.249E+01 5.476E+01 5.598E+01
8.500E-01 2.7512+09 6.812E+01 6.748E+01 6.713E+01 6.6972+01 6.981E+01 7.3042+01 7.643E+01 7.802E+01 7.875E+01 7.900E+01
1.250E+00 2.400E+08 8.762E+01 8.724E+01 8.698E+01 8.681E+01 8.650E+01 8.651E+01 8.640E+01 8.627E+01 8.615E+01 8.6022+01
1.750E+00 1.040E+06 2.082E+01 2.063E+01 2.052E+01 2.046E+01 2.077E+01 2.111E+01 2.120E+01 2.113E+01 2.104E+01 2.095E+01
2.250E+00 8.934E-01 6.753E-01 5.188E-01 4.125E-01 3.403E-01 1.861E-01 1.832E-01 1.800E-01 1.793E-01 1.805E-01 1.843E-01
2.750E+00 1.093E+00 1.324E+00 1.643E+00 2.035E+00 2.479E+00 1.054E+01 1.610E+01 1.758E+01 1.628E+01 1.482E+01 1.324E+01

3.500E+00 7.193E-01 5.433E-01 4.170E-01 3.312E-01 2.729E-01 1.479E-01 1.449E-01 1.404E-01 1.371E-01 1.347E-01 1.327E-01
5.000E+00 4.390E-01 3.314E-01 2.542E-01 2.017E-01 1.661E-01 8.956E-02 8.753E-02 8.458E-02 8.246E-02 8.092E-02 7.962E-02
7.000E+00 7.046E-02 5.316E-02 4.074E-02 3.231E-02 2.658E-02 1.425E-02 1.390E-02 1.339E-02 1.303E-02 1.277E-02 1.255E-02
9.500E+00 1.102E-02 8.305E-03 6.360E-03 5.039E-03 4.142E-03 2.208E-03 2.151E-03 2.068E-03 2.010E-03 1.969E-03 1.935E-03

TOTAL 7.453E+10 8.633E+04 2.434E+04 2.466E+04 2.562E+04 5.677E+04 9.078E+04 1.375E+05 1.651E+05 1.808E+05 1.903E+05



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. JosephsOo

Checked A. Savino

GAN PON 1.195E+04 1.384E-02 3.902E-03 3.953E-03 4.107E-03 9.099E-03

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 1,PHOTONS/SEC
MEAN ENERGY- 0.010MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 2, PHOTONS/SEC
MEAN ENERGY- 0.025MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 3,PHOTONS/SEC
MEAN ENERGY- 0.038MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4,PHOTONS/SEC
MEAN ENERGY- 0.058MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 5,PHOTONS/SEC
MEAN ENERGY- 0.085MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 6,PHOTONS/SEC
MEAN ENERGY- 0.125MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 7, PHOTONS/SEC
MEAN ENERGY- 0.225NEV

SheetNo. 215 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

1.455E-02 2.204E-02 2.646E-02 2.898E-02 3.050E-02
OUTPUT UNIT - 6 PAGE 108

10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

10.0 y

10.0 y

10.0 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 8,PHOTONS/SEC
MEAN ENERGY- 0.375MEV

NUCLIDE
0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575MEV

SheetNo. 216of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y

10.0 y 20.0 Y 30.0 Y
OUTPUT UNIT - 6

40.0 Y 51.8 y

0.00 Y 0.25 Y 0.50 y 0.75 y 1.00 Y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11, PHOTONS/SEC
MEAN ENERGY- 1.250MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 12, PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 13,PHOTONS/SEC
MEAN ENERGY- 2.250MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 14,PHOTONS/SEC

10.0 y

10.0 Y

10.0 Y

10.0 y

10.0 y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 y

NUCLIDE

PAGE 109

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gmi Output Files

Caic. No. 0600X-CA-N0060 Rev. No I

Originator W. Josephson

Checked A. Savino

SheetNo. 217 of 1134

Job No. 14655

Date 01/10/2011
Date 01/10/2011

MEAN ENERGY- 2.75MEV

NUCLIDE

NUCLIDE

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 15,PHOTONS/SEC
MEAN ENERGY- 3.50MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 16,PHOTONS/SEC
MEAN ENERGY- 5.00MEV

NUCLIDE
0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN ENERGY- 7.000MEV

NUCLIDE

NUCLIDE

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 18-,PHOTONS/SEC
MEAN ENERGY- 9.500MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56
PHOTON SPECTRUM FOR FISSION PRODUCTS

10.0 y

10.0 Y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

10.0 Y 20.0 Y 30.0 Y
OUTPUT UNIT - 6

10.0 Y 20.0 Y 30.0 Y

10.0 y 20.0 Y 30.0 Y
OUTPUT UNIT - 6

40.0 Y 51.8 y

40.0 Y 51.8 y

40.0 Y 51.8 Y

PAGE 110

PAGE 111

1 MNU 80% MARE IV - 20% MARK IA FUEL 0 12% PU-240
POWER- 1.00 MM, BURNUP- 1. NMD, FLUX- 1.0OE+00 N/CM*2-SEC

18 GROUP PHOTON RELEASE RATES, PHOTONS/SECOND
BASIS- 1 NTU 80% MARE IV - 20% MARK IA FUEL @ 12% PU-240

EMEAN
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y

1.000E-02 1.053E+17 1.098E+15 6.455E+14 4.613E+14 3.576E+14 3.193E+13 1.719E+13 1.295E+13 1.013E+13 7.965E+12 6.009E+12
2.50OE-02 5.168E+16 4.964E+14 2.112E+14 1.368E+14 1.058E+14 1.724E+13 6.458E+12 2.770E+12 1.992E+12 1.553E+12 1.171E+12



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 218 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

3.750E-02 6.104E+16 1.306E+15 7.095E+14 5.238E+14 4.173E+14 3.693E+13 2.074E+13 1.530E+13 1.193E+13 9.394E+12 7.117E+12

5.750E-02 2.249E+16 2.112E+14 1.321E+14 9.6902+13 7.602E+13 6.454E+12 3.326E+12 2.462E+12 1.902E+12 1.4841+12 1.115E+12

8.500E-02 3.017E+16 2.711E+14 1.912E+14 1.485E+14 1.183E+14 6.561E+12 2.328E+12 1.5531+12 1.166E+12 9.039E+11 6.788E11

1.250E-01 6.236E+16 2.302E+15 8.316E+14 5.208E+14 3.967E+14 1.508E+13 2.894E+12 1.587E+12 1.021E+12 7.082E+11 4.901E+11

2.250E-01 1.806E+17 1.598E+14 8.988E+13 6.447E413 5.035E+13 4.896E+12 2.223E+12 1.434E+12 1.075E+12 8.284E+11 6.171E+11

3.750E-01 1.415E+17 1.562E+14 6.728E+13 5.170E+13 4.309E+13 7.943E+12 2.548E+12 7.619E+11 4.951E+11 3.796E+11 2.851E+11

5.750E-01 2.757E+17 3.842E+15 1.534E+15 1.013E+15 8.437E+14 3.552E+14 2.721E+14 2.094E+14 1.658E+14 1.316E+14 1.002E+14

8.500E-01 3.110E+17 1.568E+16 6.600E+15 2.639E+15 1.059E+15 2.472E+13 5.742E+12 9.470E+11 4.075E+11 2.132E+11 1.105E+11
1.250E+00 1.824E+17 9.656E+13 6.408E+13 5.033E+13 4.151E+13 5.574E+12 2.070E+12 8.191E+11 3.799E+1l 1.834E+11 8.252E+10

1.750E+00 6.627E+16 1.558E+14 6.286E+12 4.317E+12 3.585E+12 2.778E+11 6.349E+10 2.816E+10 1.447E+10 7.952E+09 4.340E+09

2.250E+00 3.555E+16 5.063E+13 3.827E+13 3.066E+13 2.460E+13 7.375E+11 1.005E+10 4.745E+06 1.044E+06 8.205E+05 6.196E+05
2.750E+00 1.527E+16 5.933E+12 2.745E+11 1.969E+11 1.649E+11 1.012E+10 3.184E+08 3.251E+05 3.336E+02 3.432E-01 1.303E-04

3.500E+00 8.141E+15 8.452E+10 3.235E+10 2.697E+10 2.270E+10 1.451E+09 4.660E+07 4.808E+04 4.940E+01 5.085E-02 3.572E-05

5.000E+00 4.115E+15 4.892E-06 4.970E-06 5.044E-06 5.112E-06 5.770E-06 6.026E-06 6.113E-06 6.119E-06 6.120E-06 6.120E-06
7.000E+00 3.383E+13 3.174E-07 3.225E-07 3.273E-07 3.317E-07 3.744E-07 3.910E-07 3.967E-07 3.971E-07 3.971E-07 3.971E-07

9.500E+00 3.340E+09 2.007E-08 2.039E-08 2.069E-08 2.098E-08 2.367E-08 2.473E-08 2.508E-08 2.511E-08 2.511E-08 2.511E-08

TOTAL 1.554E+18 2.583E+16 1.112E+16 5.741E+15 3.538E+15 5.136E+14 3.377E+14 2.500E+14 1.963E+14 1.552E+14 1.178E+14

MEV/SEC 1.048E+18 1.655E+16 6.882E+15 3.110E+15 1.613E+15 2.434E+14 1.674E+14 1.241E+14 9.756E+13 7.713E+13 5.858E+13

18 GROUP SPECIFIC ENERGY RELEASE RATES, MEV/WATT-SEC
BASIS- 1 HTU 80% MARK IV - 20% MARK IA FUEL 8 12% PU-240

EMEAN
0.00 Y 0.25 Y 0.50 y 0.?5 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 Y

1.000E-02 1.053E+09 1.098E+07 6.455E+06 4.613E+06 3.576E+06 3.193E+05 1.719E+05 1.295E+05 1.013E+05 7.965E+04 6.009E+04

2.500E-02 1.292E+09 1.241E+07 5.279E+06 3.421E+06 2.646E+06 4.310E+05 1.615E+05 6.926E+04 4.981E+04 3.883E+04 2.928E+04

3.750E-02 2.289E+09 4.898E+07 2.661E+07 1.964E+07 1.565E+07 1.385E+06 7.777E+05 5.738E+05 4.473E+05 3.523E+05 2.669E+05
5.750E-02 1.293E+09 1.215E+07 7.597E+06 5.572E+06 4.371E+06 3.7111+05 1.913E+05 1.4161+05 1.094E+05 8.536E+04 6.410E+04

8.500E-02 2.565E+09 2.304E+07 1.625E+07 1.262E+07 1.005E+07 5.577E+05 1.979E+05 1.320E+05 9.907E+04 7.683E+04 5.770E+04

1.250E-01 7.795E+09 2.878E+08 1.040E+08 6.511E+07 4.959E+07 1.884E+06 3.617E+05 1.983E+05 1.276E+05 8.853E+04 6.127E+04
2.250E-01 4.064E+10 3.595E+07 2.022E+07 1.450E+07 1.133E+07 1.102E+06 5.002E+05 3.227E+05 2.418E+05 1.864E+05 1.388E+05

3.750E-01 5.306E+10 5.857E+07 2.523E+07 1.939E+07 1.616E+07 2.979E+06 9.556E+05 2.857E+05 1.857E+05 1.424E+05 1.069E+05

5.750E-01 1.585E+11 2.209E+09 8.820E+08 5.824E+08 4.851E+08 2.042E+08 1.565E+08 1.204E+08 9.535E+07 7.565E+07 5.759E+07

8.500E-01 2.6441+11 1.332E+10 5.610E+09 2.243E+09 9.004E+08 2.101E+07 4.880E+06 8.050E+05 3.464E+05 1.812E+05 9.390E+04
1.250E+00 2.280E+11 1.207E+08 8.010E+07 6.292E+07 5.189E+07 6.968E+06 2.587E+06 1.024E+06 4.748E+05 2.293E+05 1.032E+05
1.750E+00 1.160E+11 2.726E+08 1.100E+07 7.554E+06 6.275E+06 4.861E+05 1.111E+05 4.928E+04 2.532E+04 1.392E+04 7.595E+03

2.250E+00 7.999E+10 1.139E+08 8.610E+07 6.899E+07 5.534E+07 1.659E+06 2.262E+04 1.068E+01 2.348E+00 1.846E+00 1.394E+00

2.750E+00 4.199E+10 1.632E+07 7.547E+05 5.414E+05 4.536E+05 2.784E+04 8.756E+02 8.940E-01 9.173E-04 9.438E-07 3.583E-10
3.500E+00 2.849E+10 2.958E+05 1.132E+05 9.438E+04 7.947E+04 5.077E+03 1.631E+02 1.683E-01 1.729E-04 1.780E-07 1.250E-10

5.000E+00 2.057E+10 2.446E-11 2.485E-11 2.522E-11 2.556E-11 2.885E-11 3.013E-11 3.057E-11 3.060E-11 3.060E-11 3.060E-11

7.000E+00 2.368E+08 2.222E-12 2.257E-12 2.291E-12 2.322E-12 2.621E-12 2.737E-12 2.777E-12 2.779E-12 2.780E-12 2.780E-12

9.500E+00 3.173E+04 1.9071E-13 1.937E-13 1.966E-13 1.993E-13 2.249E-13 2.349E-13 2.383E-13 2.385E-13 2.385E-13 2.385E-13
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TOTAL 1.048E+12 1.655E+10 6.882E+09 3.110E+09 1.613E+09 2.434E+08 1.674E+08 1.241E+06 9.756E+07 7.713E+07 5.858E+07

GA1 PON 1.680E+05 2.653E+03 1.103E+03 4.986E+02 2.586E+02 3.902E+01 2.683E+01 1.989E+01 1.564E+01 1.236E+01 9.390E+00
OUTPUT UNIT - 6 PAGE 112

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 1, PHOTONS/SEC
MEAN ENERGY- 0.010MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 2, PHOTONS/SEC
MEAN ENERGY- 0.025NEV

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 3, PHOTONS/SEC
KEAN ENERGY- 0.03MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 4,PHOTONS/SEC
MEAN ENERGY- 0.058MEV

0.00 y 0.25 Y 0.50 y 0.75 y 1.00 y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 5, PHOTONS/SEC
MEAN ENERGY- 0.085NEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 6,PHOTONS/SEC
MEAN ENERGY- 0.125MEV

10.0 Y

10.0 Y

10.0 Y

10.0 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.6 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

10.0 Y 20.0 y 30.0 Y 40.0 Y 51.8 Y

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE

RUCLIDE
40.0 Y 51.9 y
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NUCLIDE

PRINCIPAL PHOTON SOURCES IN GROUP 7, PHOTONS/SEC
MEAN ENERGY- 0.225MEV

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 8, PHOTONS/SEC
MEAN ENERGY- 0.375MEV

NUCLIDE
0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31:56

PRINCIPAL PHOTON SOURCES IN GROUP 9, PHOTONS/SEC
MEAN ENERGY- 0.575MEV

10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

10.0 Y 20.0 y 30.0 Y
OUTPUT UNIT - 6

40.0 Y 51.8 Y
PAGE 113

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 10,PHOTONS/SEC
MEAN ENERGY- 0.850MEV

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 11, PHOTONS/SEC
MEAN ENERGY- 1.250MEV

0.00 Y 0.25 Y 0.50 Y 0.75 y 1.00 Y 5.00 Y

PRINCIPAL PHOTON SOURCES IN GROUP 12,PHOTONS/SEC
MEAN ENERGY- 1.750MEV

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y

PRINCIPAL PHOTON SOURCES IN GROUP 13,PHOTONS/SEC
MEAN ENERGY- 2.250MEV

10.0 Y

10.0 Y

10.0 Y

10.0 Y

NUCLIDE
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 y 10.0 Y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 y

20.0 Y 30.0 Y 40.0 Y 51.8 Y

NUCLIDE

NUCLIDE

NUCLIDE

NUCLIDE
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Y 90 2.173E+06 2.113E+06 2.101E+06 2.086E+06 2.076E+06 1.887E+06 1.676E+06 1.321E+06 1.041E+06 8.205E+05 6.196E+05

PRINCIPAL PHOTON SOURCES IN GROUP 14, PROTONS/SEC
MEAN ENERGY- 2.750MEV

NUCLIDE

NUCLIDE

RHI06

NUCLIDE

0.00 Y 0.25 V 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 y

PRINCIPAL PHOTON SOURCES IN GROUP 15, PHOTONS/SEC
NEAN ENERGY- 3.500MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 y 51.8 Y
6.359E+10 3.803E+10 3.202E+10 2.696E+10 2.270E+10 1.451E+09 4.660E+07 4.80SE+04 4.940E+01 5.083E-02 1.517E-05

PRINCIPAL PHOTON SOURCES IN GROUP 16,PHOTONS/SEC
MEAN ENERGY- 5.000MEV

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:31!56

PRINCIPAL PHOTON SOURCES IN GROUP 17,PHOTONS/SEC
MEAN ENERGY- 7.000MEV

NUCLIDE
0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

PRINCIPAL PHOTON SOURCES IN GROUP 18,PHOTONS/SEC
MEAN ENERGY- 9.500MEV

PAGE 114

NUCLIDE

RB 94
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
3.340E+09 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
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Fuel, Weapons Grade

00000 RRR I212I GGGGG EEEEE N N 22222 *

* 0 OR R I G E NN N 22 22
* 0 ORRRR I G GG EEEE N NN N 22

0 O R R I G G E N NN 22
* 00000 R R IIIII GGGGGG EEKEE N N 2222222

Version 2.2 (5-4-20021

00000 AA K K
O 0 A A K K
0 0 AAAA KKK
0 0 A A K K
00000 A A K K

RRRR III DDDDD GGGGG EEEKE
* R K I D D G E
* RRRR I D D G GG EEEE
* R R I D D G G E
* R R III DDDDD GGGGGG EEEE

N N AA TTTTT 111 00000 N N AA L
* W4 NA A T 1 0 NN N A A L *

* N N AAAA T I 0 0 N NN N AAAA L
* N NN A A T I 0 0 N NN A A L

N N A A T 111 00000 N N A A LLLLL*

* L AA BBBB 0000 RRRR AA TTTTT 0000 RRRR Y Y *

*L A A 8 B O O RK A A T O O R Y Y
L AAAA BBBB 0 O RRR AAA T 0 O RRRR y

*L A A B B OO R R A A T O 0 R R Y
LLLL A A BBBB 0000 R R A A T 0000 A R V *

* RSIC CODE PACKAGE NUNBER (CCC-371)

* ORIGEN2 VERSION 2.2 (5-4-2002) UPDATES THE FOLLOWING: *

SheetNo. 222of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 223 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

* CCC-371 (A) - MAINFRAMES
CCC-371(E) - ALL PCS WITH WINDOWS

ORIGEN2 RUN DATE: 07/27/10 TIME 06:32:17

OUTPUT UNIT - 6 PAGE I
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

*** ************************** **+******************** *********** *************** ************ **

*"""""******"*""*ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE****** *************

INTRODUCTION
THIS TEXT IS INTENDED TO BE A BRIEF OUTLINE OF THE ORIGEN2 CCMPUTER CODE, WHICH IS A REVISED AND UPDATED VERSION OF THE
ORIGEN DOCUMENTED IN REPORT ORNL-4628 (NAY 1973). INCLUDED HERE ARE A BRIEF DESCRIPTION OF THE FUNCTIONS OF ORIGEN2, A
LISTING OF THE MAJOR DATA SOURCES, A LISTING OF THE PUBLISHED DOCUMENTATION CONCERNING ORIGEN2, AND AN OUTLINE OF THE ORIGEN2
OUTPUT ORGANIZATION. ORIGEN2 IS AVAILABLE FROM THE ORNL RADIATION SHIELDING INFORMATION CENTER (RSIC) AT THE FOLLOWING
ADDRESS:

CODES COORDINATOR
RADIATION SHIELDING INFORMATION CENTER
BLDG. 6025
OAE RIDGE NATIONAL LABORATORY
OAK RIDGE, TENNESSEE 37830
PHONE: (615) 574-6176

QUESTIONS CONCERNING ORIGEN2 SHOULD BE ADDRESSED TO RSIC.
DESCRIPTION

ORIGEN2 IS A REVISION AND UPDATE OF THE ORIGEN COMPUTER CODE. SPECIFICALLY, THE INPUT, OUTPUT, CONTROL, AND DATA BASE ASPECTS
OF ORIGEN HAVE BEEN SIGNIFICANTLY REVISED AND UPDATED TO REFLECT CURRENT INFORMATION AND NEEDS. IT SHOULD BE NOTED THAT THE

MATHEMATICAL METHODS USED TO SOLVE THE NUCLIDE BUILDUP, DEPLETION, AND DECAY EQUATIONS ARE ESSENTIALLY UNCHANGED FROM THAT IN
ORIGEN. ORIGEN2 IS A CONPUTER CODE DESIGNED TO CALCULATE THE COMPOSITION AND CHARACTERISTICS OF NUCLEAR MATERIALS AS A
FUNCTION OF DECAY TIME AND THE CHANGES THE MATERIALS UNDERGO DURING VARIOUS FUEL CYCLE OPERATIONS. INPUT AND OUTPUT FEATURES
HAVE BEEN DESIGNED TO FACILITATE FLEXIBILITY IN THE TYPE OF CASES THAT CAN BE CONSIDERED AND IN CONTROLLING THE DETAIL OF THE
OUTPUT. FOR FURTHER INFORMATION, THE USER IS REFERRED TO THE DOCUMENTATION LISTED BELOW.

MAJOR DATA SOURCES
VIRTUALLY ALL ASPECTS OF THE DATA INPUT TO ORIGEN2 HAVE BEEN UPDATED OR REVISED TO REFLECT CURRENT INFORMATION. THE
PRINCIPAL SOURCES OF CROSS SECTION DATA WERE THE ENDF/B-IV, ENDF/B-V, AND LENDL COMPILATIONS. DECAY AND PHOTON INFORMATION
WERE PRIMARILY BASED ON THE EVALUATED NUCLEAR STRUCTURE DATA FILE (ENSDF) AT ORNL AND ENDF/B-IV. DATA CONCERNING REACTOR
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AND FUEL CHARACTERISTICS WERE OBTAINED FROM REFERENCE SAFETY ANALYSIS REPORTS AND, WHERE POSSIBLE, THE COMMERCIAL REACTOR
VENDORS.

DOCUMEBTATION
THE FOLLOWING ITEMS CONSTITUTE THE ORIGEN2 DOCUMENTATION PUBLISHED AS OF THE DATE OF THIS CODE PACKAGE:

A.G. CROFF, "ORIGEN2 - A REVISED AND UPDATED VERSION OF THE OAK RIDGE ISOTOPE GENERATION AND DEPLETION CODE", ORNL-5621
(JULY 1980).

A.G. CROFF, "A USER'S MANUAL FOR THE ORIGEN2 COMPUTER CODE", ORNL/TM-7175 (JULY 1980).
A.G. CROFF, M.A. BJERKE, G.N.MORRISON, AND L.M. PETRIE, "REVISED URANIUM-PLUTONIUM CYCLE PNR AND BUR MODELS FOR THE
ORIGEN COMPUTER CODE", ORNL/TM-6051 (SEPTEMBER 1978).
A.G. CROFF AND M.A. BJEREE, "ALTERNATIVE FUEL CYCLE PiR MODELS FOR THE ORIGEN COMPUTER CODE", ORNL/TM-7005 (FEB 1980).
A.G. CROFF, R.L. HAESE, AND N.B. GOVE, "UPDATED DECAY AND PHOTON LIBRARIES FOR THE ORIGEN CODE", ORKL/TM-6055 (FEB 1979)
A.G. CROFF, "ORIGEN2: A REVISED AND UPDATED VERSION OF ORIGEN", TRANS. Am. NUCL. SOC., VOL. 34, P. 349-50 (JUNE 1980).

OUTPUT UNIT - 6 PAGE 2
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* ** *** ORIGEN2: A REVISED AND UPDATED VERSION OF THE ORIGEN COMPUTER CODE ***********************

ORGANISATION OF ORIGEN2 OUTPUT
PAST EXPERIENCE HAS INDICATED THAT MANY USERS ENCOUNTER CONSIDERABLE DIFFICULTY IN FINDING THE DESIRED INFORMATION IN A
ORIGEN2 OUT PUT WHICH IS SOMETIMES RATHER MASSIVE. THIS SECTION IS INTENDED AS A BRIEF OUTLINE OF THE ORGANIZATION OF
ORIGEN2 OUTPUT. FOR DETAILS REFER TO THE USER'S MANUAL (ORNL/TM-7175, SECT. 8.2). THE ORIGEN2 OUTPUT IS EXTREMELY
HIERARCHICAL, AND IS ORGANIZED AS FOLLOWS:

CARD INPUT ECHO
MISCELLANEOUS INPUT DATA (NEUTRON YIELDS, REPROCESSING LOSSES,ELEMENT CHEMICAL TOXICITIES
LISTING OF ORIGEN2 COMMANDS CURRENTLY BEING EXECUTED
LISTING OF ORIGEN2 DATA LIBRARIES (IF SPECIFIED)

DECAY LIBRARY
ACTIVATION PRODUCTS
ACTINIDES
FISSION PRODUCTS

CROSS SECTION/FISSION PRODUCT YIELD LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

PHOTON LIBRARY
ACTIVATION PRODUCTS, ACTINIDES, AND FISSION PRODUCTS

OUTPUT 1
REACTIVITY AND BURNUP DATA
ACTIVATION PRODUCT TABLES

GRAM TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMENT SUMMARY)
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CURIE TABLES (NUCLIDE, ELEMENT, NUCLIDE SUMMARY, ELEMNT SUMMARY)
ETC. (DEPENDING ON THE OUTPUT OPTIONS SPECIFIED, MANY OF THESE TABLES MAY BE OMITTED

ACTINIDE TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

FISSION PRODUCT TABLES
SAME SUBHEADINGS POSSIBLE AS UNDER ACTIVATION PRODUCT TABLES

NEUTRON PRODUCTION RATE TABLES: (ALPHA,N) AND SPONTANEOUS FISSION
PHOTON TABLES

ACTIVATION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)
ACTINIDES (SUMMATION AND PRINCIPAL CONTRIBUTORS)
FISSION PRODUCTS (SUMMATION AND PRINCIPAL CONTRIBUTORS)

OUTPUT 2
SANE GENERAL CONTENT AND ORDER AS OUTPUT 1

OUTPUT N
SAME GENERAL CONTENT AND ORDER AS OUTPUT 1

TABLE OF CONTENTS (UNIT 12) FOR THE ABOVE (UNIT 6) OUTPUT
VARIABLE CROSS SECTION INFORMATION OUTPUT (UNIT 16)
DEBUGGING AND OTHER INTERNAL INFORMATION OUTPUT (UNIT 15)

THE SCENARIO LISTED ABOVE CONSTITUTES A TYPICAL ORIGEN2 OUTPUT FOR MANY CASES. ONE POSSIBLE MODIFICATION IS THE USE OF AN
STP COMMAND TO EXECUTE AN ADDITIONAL SET OF INSTRUCTIONS AFTER THE FIRST SET HAS BEEN EXECUTED. IF THIS IS DONE, THE OUTPUT
WILL BEGIN WITH "MISCELLANEOUS INPUT DATA" IF NSTP-1, "ORIGEN2CONMANDS CURRENTLY BEING EXECUTED" IF NSTP-2, OR "OUTPUT 1"
FOR NSTP-3. ANOTHER OFTEN-USED OPTION IS TO EMPLOY BOTH THE PRIMARY (UNIT 6) AND ALTERNATE (UNIT 11) OUTPUT UNITS. IF BOTH
ARE ROUTED TO PAPER, THE TABLE OF CONTENTS FOR UNIT 11, WHICH IS ON UNIT 13, WILL IMMEDIATELY FOLLOW THE DEBUGGING AND
INTERNAL INFORMATION (UNIT 15) OUTPUT. THE "OUTPUT N" TABLES FOR UNIT 11 WILL BE PRINTED FOLLOWING THE TABLE OF CONTENTS.

PAGE 3
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 1 -1
5 50 2 -1
5 50 3 -1
5 50 4 TIT 1 MTU 80% MARK IV - 204 MARK IA FUEL 0 6% PU-240
5 50 5 RDA
5 sD 6 RDA READ DATA LIBRARIES
5 50 7 RDA
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LIP 0 0 0
LIB 0 1 2 3 0 0 0 9 3 0 0 0
PRO 101 102 103 10
RDA
RDA INPUT 1 MTU 80% MARK IV - 20% MARK IA FUEL@ 6'% PU-240
RDA
BAS 1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240
INP -1 1 -1 -1 1 1
MOV -1 1 0 1
RDA
RDA DECAY I MTU 80% MARK IV 20% MARK IA FUEL @ 6% PU-240
RDA
DEC 0.250 1 2 5 2
DEC 0.500 2 3 5 0
DEC 0.750 3 4 5 0
DEC 1.000 4 5 5 0
DEC 5.000 5 6 5 0
DEC 10.00 6 7 5 0
DEC 20.00 7 8 5 0
DEC 30.00 8 9 5 0
DEC 40.00 9 10 5 0
DEC 51.80 10 11 5 0
RDA
RDA GENERATE OUTPUT
RDA
CUT 5 1.0E-10 7 1.OE-10 9 1.OE-10 23 1.OE-10 27 1.0 -1
OPTL 8 8 8 8 7 878 8 88 8 8 8 6 8 9 6 8 8 8 e 8 8
OPTA 8 8 8 8 7 87 8 8 8 8 8 8 8 88 8 8
OPTF 8 8 8 8 7 87 8 7 8 8 8 8 88 8 888 8 8 8 8
NED 1 0.00 Y
NED 2 0.25 Y
NED 3 0.50 Y
HED 4 0.75 Y
HED 5 1.00 Y
HED 6 5.00 Y
NED 7 10.0 y
RED 8 20.0 Y

HED 9 30.0 Y
HED 10 40.0 Y
HED 11 51.8 Y
OUT 11 1 -1 0
END

PAGE 4
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0RIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
IISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

1 10010 3.836E+00 0 0.00
1 10020 1.560E-03 0 0.00
1 10030 1.546E-05 0 0.00
1 10040 1.944E-17 0 0.00
1 20030 7.433E-00 0 0.00
1 20040 1.237E-02 0 0.00
1 20060 5.174E-11 0 0.00
1 30060 3.608E-04 0 0.00
1 30070 1.710E-02 0 0.00
1 30080 1.320E-14 0 0.00
1 40080 2.946E-16 0 0.00
1 40090 9.999Z+00 0 0.00
1 40100 2.099E-05 0 0.00
1 50100 2.865E-02 0 0.00
1 50110 2.362E-01 0 0.00
1 50120 7.083E-16 0 0.00
1 60120 5.633E+02 0 0.00
1 60130 6.850E+00 0 0.00
1 60140 2,739E-02 0 0.00
1 60150 1.186E-16 0 0.00
1 70140 8.0523+01 0 0.00
1 70150 3.180E-01 0 0.00
1 70160 1.339E-15 0 0.00
1 90200 6.295E-13 0 0.00
1 100210 1.276E-05 0 0.00
1 100220 1.917E-05 0 0.00
1 100230 3.020E-11 0 0.00
1 110230 1.468E+00 0 0.00
1 110240 3.933E-06 0 0.00
1 110241 2.9213-13 0 0.00
1 110250 2.491E-11 0 0.00
1 120240 2.063E+01 0 0.00
1 120250 2.721E+00 0 0.00
1 120260 3.115E+00 0 0.00
1 120270 1.109E-07 0 0.00
1 130270 8.054E+02 0 0.00
1 130280 6.477E-07 0 0.00
1 130290 5.155E-10 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

Sheet No. 228 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 88 1 130300 4.872E-15 0 0.00
5 50 89 1 140280 1.207E*02 0 0.00
5 50 90 1 140290 6.331E+00 0 0.00
5 50 91 1 140300 4.346E+00 0 0.00
5 50 92 1 140310 1.199E-07 0 0.00
5 50 93 1 140320 8.569E-12 0 0.00
5 50 94 1 150310 7.758E-05 0 0.00
5 50 95 1 150320 3.224E-10 0 0.00
5 50 96 1 200450 1.042E-08 0 0.00
5 50 97 1 210460 1.123E-06 0 0.00
5 50 98 1 210470 1.316E-07 0 0.00
5 50 99 1 210480 7.050E-09 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124

CARD IMAGE

210490 1.257E-10 0 0.00
210500 7.860E-14 0 0.00
220460 2.906E-01 0 0.00
220470 2.682E-01 0 0.00
220480 2.707E+00 0 0.00
220490 2.057E-01 0 0.00
220500 1.992E-01 0 0.00
220510 2.456E-10 0 0.00
230500 8.964E-03 0 0.00
230510 3.6686E+00 0 0.00
230520 1.006E-07 0 0.00
230530 9.900E-12 0 0.00
230540 5.801E-14 0 0.00
240500 5.770E+00 0 0.00
240510 4.443E-03 0 0.00
240520 1.158E402 0 0.00
240530 1.342E+01 0 0.00
240540 3.424E+00 0 0.00
240550 6.827E-09 0 0.00
250540 5.662E-04 0 0.00
250550 2.860E+01 0 0.00
250560 1.052E-04 0 0.00
250570 2.991E-11 0 0.00
250580 6.817E-14 0 0.00
260540 2.518E+01 0 0.00

PAGE 5

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5

5

5

5
5

5
5

5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cak. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 229 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 125 1 260550 1.981E-02 0 0.00
5 50 126 1 260560 4.126E+02 0 0.00
5 50 127 1 260570 1.001E+01 0 0.00
5 50 128 1 260580 1.355E+00 0 0.00
5 50 129 1 260590 1.208E-04 0 0.00
5 50 130 1 270580 1.500E-03 0 0.00
5 50 131 1 270590 7.276E-01 0 0.00
5 50 132 1 270600 7.043E-03 0 0.00
5 50 133 1 270601 3.965E-07 0 0.00
5 50 134 1 270610 5.228E-09 0 0.00
5 50 135 1 270620 2.823E-11 0 0.00
5 50 136 1 280580 9.450E+01 0 0.00
5 50 137 1 280590 9.690E-02 0 0.00
5 50 138 1 280600 3.740E+01 0 0.00
5 50 139 1 280610 1.662E+00 0 0.00
5 50 140 1 280620 5.304E+00 0 0.00
5 50 141 1 280630 1.500E-02 0 0.00
5 50 142 1 280640 1.417E+00 0 0.00
5 50 143 1 280650 4.9032-07 0 0.00
5 50 144 1 280660 5.510E-11 0 0.00
5 50 145 1 290630 5.387E+01 0 0.00
5 50 146 1 290640 3.0479-04 0 0.00
5 50 147 1 290650 2.475E+01 0 0.00
5 50 148 1 290660 4.533C-07 0 0.00
5 50 149 1 290670 3.204E-10 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

150
151
152
153
154
155
156
157
158
159
160
161

CARD IMAGE

300640 1.505E-02 0 0.00
300650 1.033E-06 0 0.00
300660 9.059E-03 0 0.00
380870 6.002E-05 0 0.00
380880 5.500E-03 0 0.00
380890 2.089E-04 0 0.00
380900 2.079E-08 0 0.00
380910 4.605E-07 0 0.00
380930 2.1393-11 0 0.00
390890 2.093E-04 0 0.00
390891 1.937E-14 0 0.00
390900 5.847E-04 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5

5
5
5

PAGE 6



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No 1

Sheet No. 230 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

390910 5.922E-04 0 0.00
390920 1.952E-06 0 0.00
390930 1.728E-09 0 0.00
390940 1.140E-08 0 0.00
390960 9.013E-12 0 0.00
400890 3.410E-10 0 0.00
400900 3.660E+04 0 0.00
400910 8.046E+03 0 0.00
400920 1.243E+04 0 0.00
400930 9.131E-01 0 0.00
400940 1.292E+04 0 0.00
400950 1.640E-01 0 0.00
400960 2.122E+03 0 0.00
400970 5.795E-03 0 0.00
410920 2.129E-07 0 0.00
410930 4.193E-09 0 0.00
410931 6.388E-08 0 0.00
410940 1.302E-07 0 0.00
410950 6.009E-02 0 0.00
410951 6.603E-05 0 0.00
410960 1.103E-06 0 0.00
410970 4.120E-04 0 0.00
410971 5.410E-06 0 0.00
410980 1.557E-15 0 0.00
420920 5.205E-01 0 0.00
420930 1.372E-05 0 0.00
420931 1.799E-09 0 0.00
420940 3.3411-01 0 0.00
420950 6.386E-01 0 0.00
420960 6.163E-01 0 0.00
420970 9.322E-01 0 0.00
420980 9.032E-01 0 0.00
420990 1.291E-05 0 0.00
421000 3.669E-01 0 0.00
421010 1.211E-08 0 0.00
430990 3.950E-05 0 0.00
431000 1.266E-12 0 0.00
431010 1.176E-08 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD

PAGE 7

CARD IKAGE

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

Sheet No. 231 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

441010 8.424E-05 0 0.00
471080 1.122E-13 0 0.00
471081 1.656E-10 0 0.00
471091 8.694E-13 0 0.00
471100 2.192E-14 0 0.00
471101 9.806E-11 0 0.00
481060 3.511E-03 0 0.00
481070 1.913E-09 0 0.00
481080 2.44eE-03 0 0.00
481090 8.801E-07 0 0.00
481100 3.492E-02 0 0.00
481110 3.613E-02 0 0.00
481111 4.410E-10 0 0.00
481120 6.892E-02 0 0.00
481130 1.301E-05 0 0.00
481140 1.187E-01 0 0.00
481150 3.737E-06 0 0.00
481151 4.665E-06 0 0.00
481160 2.217E-02 0 0.00
481170 5.998E-09 0 0.00
481171 2.748E-10 0 0.00
481190 8.521E-13 0 0.00
481210 5.983E-15 0 0.00
491130 8.764E-03 0 0.00
491131 5.259E-06 0 0.00
491140 1.473E-09 0 0.00
491141 2.085E-05 0 0.00
491150 5.054E-06 0 0.00
491160 1.050E-11 0 0.00
491161 4.013E-10 0 0.00
491170 2.391E-09 0 0.00
491171 4.233E-09 0 0.00
491180 9.8883-13 0 0.00
491190 2.120E-11 0 0.00
491191 1.632E-12 0 0.00
491210 1.073E-14 0 0.00
501120 1.002E+01 0 0.00
501130 8.758E-03 0 0.00
501131 1.050E-06 0 0.00
501140 6.844E+00 0 0.00
501150 3.889E+00 0 0.00
501160 1.527E+02 0 0.00

UNIT
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5

5

5
5

5

UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50
50
50
50
50
50
so
so
50
50
50

NUNBER
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

I

Sheet No. 232 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 242 1 501170 8.130E+01 0 0.00
5 50 243 1 501171 1.204E-02 0 0.00
5 50 244 1 501180 2.569E+02 0 0.00
5 50 245 1 501190 9.112E+01 0 0.00
5 50 246 1 501191 3.595E-02 0 0.00
5 50 241 1 501200 3.494E+02 0 0.00
5 50 248 1 501210 5.581E-04 0 0.00
5 50 249 1 501211 2.060E-04 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

CARD IMAGE

1 501220 5.029E+01 0 0.00
1 501230 2.745E-03 0 0.00
1 501231 5.587E-09 0 0.00
1 501240 6.220E+01 0 0.00
1 501250 1.808E-03 0 0.00
1 501251 9.9958-07 0 0.00
1 511210 3.466E-02 0 0.00
1 511220 1.127E-05 0 0.00
1 511221 1.059E-10 0 0.00
1 511230 9.753E-04 0 0.00
1 511240 1.411Z-06 0 0.00
1 511241 2.187E-13 0 0.00
1 511250 2.157E-02 0 0.00
1 511260 3.327E-06 0 0.00
1 511261 4.418E-10 0 0.00
1 521220 1.386E-04 0 0.00
1 521231 5.416E-08 0 0.00
1 521250 7.268E-04 0 0.00
1 521251 1.290Z-04 0 0.00
1 521260 9.296E-06 0 0.00
1 521270 3.454E-11 0 0.00
1 521271 1.584E-10 0 0.00
1 711750 5.984E-04 0 0.00
1 111761 3.355E-08 0 0.00
1 711770 5.4258-08 0 0.00
1 711771 5.813E-10 0 0.00
1 721740 2.143E-02 0 0.00
1 721750 8.644E-04 0 0.00
1 721760 7.295E-01 0 0.00

PAGE 8

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 233of1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 279 1 721710 1.986E+00 0 0.00
5 50 280 1 721780 4.361E+00 0 0.00
5 50 281 1 721781 1.253E-09 0 0.00
5 50 282 1 721790 2.317E+00 0 0.00
5 50 283 1 721791 6.940E-07 0 0.00
5 50 284 1 721800 5.255E+00 0 0.00
5 50 285 1 721801 1.621E-06 0 0.00
5 50 286 1 721810 7.537E-03 0 0.00
5 50 287 1 721820 2.677E-05 0 0.00
5 50 288 1 731810 9.124E-03 0 0.00
5 50 289 1 731820 7.187E-05 0 0.00
5 50 290 1 731821 2.147E-11 0 0.00
5 50 291 1 731830 4.734E-06 0 0.00
5 50 292 1 741800 4.633E-03 0 0.00
5 50 293 1 741810 2.716E-05 0 0.00
5 50 294 1 741820 9.318E-01 0 0.00
5 50 295 1 741830 5.384E,01 0 0.00
5 50 296 1 741831 5.593E-11 0 0.00
5 50 297 1 741840 1.133E+00 0 0.00
5 50 298 1 741850 5.223E-04 0 0.00
5 50 299 1 741851 1.546E-11 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315

CARD IMAGE

741860 1.037E+00 0 0.00
741870 3.458E-04 0 0.00
741880 2.291E-05 0 0.00
751850 3.229E-04 0 0.00
751860 1.378E-06 0 0.00
751870 2.425E-02 0 0.00
751880 5.250E-06 0 0.00
751881 9.008E-08 0 0.00
751890 2.143E-11 0 0.00
761860 8.636E-06 0 0.00
761880 2.658E-04 0 0.00
822040 1.012E-01 0 0.00
822050 1.488E-05 0 0.00
822060 1.752E+00 0 0.00
822070 1.627E+00 0 0.00
822080 3.861E+00 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

PAGE 9



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 234 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

822090 5.185E-10 0 0.00
20040 1.004E-04 0 0.00

812070 2.008E-18 0 0.00
812080 2.300E-15 0 0.00
822090 2.451E-17 0 0.00
822100 9.479E-15 0 0.00
822110 1.553E-17 0 0.00
822120 1.357E-12 0 0.00
822140 2.699E-18 0 0.00
832100 5.838E-18 0 0.00
832110 9.164E-19 0 0.00
832120 1.287E-13 0 0.00
832130 5.756E-18 0 0.00
832140 2.004E-18 0 0.00
842100 2.091E-17 0 0.00
842110 1.124E-23 0 0.00
842120 6.805E-24 0 0.00
842130 8.634E-27 0 0.00
842140 6.688E-25 0 0.00
842150 1.300E-23 0 0.00
842160 4.261E-18 0 0.00
842180 3.104E-19 0 0.00
852170 6.918E-23 0 0.00
862190 2.948E-20 0 0.00
862200 2.044E-15 0 0.00
862220 5.753E-16 0 0.00
872210 6.282E-19 0 0.00
872230 2.987E-19 0 0.00
882230 7.486E-15 0 0.00
882240 1.184E-11 0 0.00
982250 3.804E-15 0 0.00
882260 8.950E-11 0 0.00
892250 1.918E-15 0 0.00
892270 1.158E-11 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 350
5 50 351
5 50 352

CARD IMAGE

2 902270 1.704E-14 0 0.00
2 902280 2.294E-09 0 0.00
2 902290 3.157E-10 0 0.00

316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 235 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

902300 6.214E-05 0 0.00
902310 6.945E-08 0 0.00
902320 5.613E-06 0 0.00
902340 1.387E-05 0 0.00
912310 3.828E-06 0 0.00
912320 7.356E-09 0 0.00
912330 2.815E-07 0 0.00
932340 2.295E-10 0 0.00
912341 4.677E-10 0 0.00
922320 1.661E-06 0 0.00
922330 5.939E-05 0 0.00
922340 6.925E+01 0 0.00
922350 8.7263+03 0 0.00
922360 6.889E+02 0 0.00
922370 1.423E+00 0 0.00
922380 9.883E+05 0 0.00
922390 2.683E-01 0 0.00
922400 1.285E-05 0 0.00
932350 2.230E-08 0 0.00
932360 2.170E-06 0 0.00
932361 1.994E-07 0 0.00
932370 1.244E+01 0 0.00
932380 2.633E-02 0 0.00
932390 3.864E+01 0 0.00
932400 4.866E-04 0 0.00
932401 1.404E-05 0 0.00
942360 3.144E-06 0 0.00
942370 3.727E-07 0 0.00
942380 3.842E-01 0 0.00
942390 9.273E+02 0 0.00
942400 6.306E+01 0 0.00
942410 8.354E+00 0 0.00
942420 2.074E-01 0 0.00
942430 3.139E-05 0 0.00
952410 3.122E-02 0 0.00
952420 6.708E-05 0 0.00
952421 1.522E-04 0 0.00
952430 2.243E-03 0 0.00
952440 6.535E-08 0 0.00
952441 5.339E-08 0 0.00
962420 1.273E-03 0 0.00
962430 2.149E-06 0 0.00
962440 3.831E-05 0 0.00

353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380

381
382
383
384
385
386
387
388
389
390
391
392
393
394
395



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

5 50 396 2 962450 1.365E-07 0 0.00
5 50 397 3 10030 1.909E-03 0 0.00
5 50 398 3 30060 1.391E-05 0 0.00
5 50 399 3 30070 3.525E-07 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 400 3 40090 6.798E-07 0 0.00
5 50 401 3 40100 4.532E-06 0 0.00
5 50 402 3 60140 9.165E-07 0 0.00
5 50 403 3 270720 4.359E-13 0 0.00
5 50 404 3 270730 1.302E-13 0 0.00
5 50 405 3 270740 2.563E-14 0 0.00
5 50 406 3 280720 1.610E-20 0 0.00
5 50 407 3 280730 2.219E-11 0 0.00
5 50 408 3 280740 2.513E-11 0 0.00
5 50 409 3 280750 2.860E-12 0 0.00
5 50 410 3 260760 1.154E-12 0 0.00
5 50 411 3 280770 7.468E-14 0 0.00
5 50 412 3 280780 1.165E-14 0 0.00
5 50 413 3 290720 7.204E-10 0 0.00
5 50 414 3 290730 7.161E-10 0 0.00
5 50 415 3 290740 1.545E-10 0 0.00
5 50 416 3 290750 2.143E-10 0 0.00
5 50 417 3 290760 5.041E-11 0 0.00
5 50 418 3 290770 3.135E-11 0 0.00
5 50 419 3 290780 4.707E-12 0 0.00
5 50 420 3 290790 1.467E-12 0 0.00
5 50 421 3 290800 1.002E-13 0 0.00
5 50 422 3 290810 5.900E-15 0 0.00
5 50 423 3 300720 2.230E-05 0 0.00
5 50 424 3 300730 6.713E-09 0 0.00
5 50 425 3 300740 5.476E-08 0 0.00
5 50 426 3 300750 1.024E-08 0 0.00
5 50 427 3 300760 1.195E-08 0 0.00
5 50 428 3 300770 3.597E-09 0 0.00
5 50 429 3 300780 6.650E-09 0 0.00
5 50 430 3 300790 6.077E-10 0 0.00
5 50 431 3 300800 4.422E-10 0 0.00
5 50 432 3 300810 1.768E-11 0 0.00

Rev. No I

SheetNo. 236of1134

Job No. 14655

Date 01/1012011

Date 01/10/2011

PAGE 11

CARD IMAGE



Washington aosum Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

SheetNo. 237of134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

300820 2.317E-12 0 0.00
300830 1.324E-13 0 0.00
310720 6.775E-06 0 0.00
310730 5.175E-06 0 0.00
310740 2.922E-07 0 0.00
310750 1.480E-07 0 0.00
310760 8.417E-08 0 0.00
310770 7.683E-08 0 0.00
310780 5.483E-08 0 0.00
310790 3.487E-08 0 0.00
310800 2.364E-08 0 0.00
310810 5.779E-09 0 0.00
310820 4.588E-10 0 0.00
310830 1.207E-10 0 0.00
310840 8.834E-12 0 0.00
320720 7.458E-04 0 0.00
320730 1.738E-03 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT = 5

CARD IMAGE

320731 1.562E-10 0 0.00
320740 3.576E-03 0 0.00
320750 6.486E-06 0 0.00
320751 2.724E-09 0 0.00
320760 1.941E-02 0 0.00
320770 9.770E-05 0 0.00
320771 3.049E-07 0 0.00
320780 7.342E-05 0 0.00
320790 1.326E-06 0 0.00
320800 1.658E-06 0 0.00
320010 9,157E-07 0 0.00
320820 3.900E-07 0 0.00
320830 1.205E-07 0 0.00
320840 2.070E-08 0 0.00
320850 1.153E-09 0 0.00
320860 2.423E-10 0 0.00
320870 1.7599-11 0 0.00
320880 6.044E-13 0 0.00
330750 7.779E-03 0 0.00
330760 4.508E-07 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

PAGE 12

CARD
NUMBER

450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 238 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 470 3 330770 9.572E-04 0 0.00
5 50 471 3 330780 7.791E-05 0 0.00
5 50 472 3 330790 1.974E-05 0 0.00
5 50 473 3 330800 1.352E-06 0 0.00
5 50 474 3 330810 4.316E-06 0 0.00
5 50 475 3 330820 2.858E-06 0 0.00
5 50 476 3 330821 6.642E-07 0 0.00
5 50 477 3 330830 3.4765-06 0 0.00
5 50 478 3 330840 1.193E-06 0 0.00
5 50 479 3 330850 2.661E-07 0 0.00
5 50 480 3 330860 6.563E-08 0 0.00
5 50 481 3 330870 1.182E-08 0 0.00
5 50 482 3 330880 3.3019-10 0 0.00
5 50 483 3 330890 3.319E-11 0 0.00
5 50 484 3 340760 1.451E-05 0 0.00
5 50 485 3 340770 4.020E-02 0 0.00
5 50 486 3 340771 2.977E-10 0 0.00
5 50 487 3 340780 8.419E-02 0 0.00
5 50 488 3 340790 2.185E-01 0 0.00
5 50 489 3 340791 8.536E-06 0 0.00
5 50 490 3 340800 4.941E-01 0 0.00
5 50 491 3 340810 1.576E-04 0 0.00
5 50 492 3 340811 1.409E-05 0 0.00
5 50 493 3 340820 1.322E+00 0 0.00
5 50 494 3 340830 1.784E-04 0 0.00
5 50 495 3 340831 1.484E-05 0 0.00
5 50 496 3 340840 1.237E-04 0 0.00
5 50 497 3 340850 1.516E-05 0 0.00
5 50 498 3 340851 5.345E-06 0 0.00
5 50 499 3 340860 1.336E-05 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

WRITE
UNIT

50
50
50
50
50
50
50

CARD
NUMBER

500
501
502
503
504
505
506

CARD IMAGE

3
3
3
3
3
3
3

340870 3.512E-06
340880 3.698E-07
340890 2.907E-08
340900 1.298E-08
340910 5.776E-10
340920 3.364E-11
350790 5.120E-07

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

INPUT
UNIT

5
5
5
5
5

5

PAGE 13



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Ouiput Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549

350800 1.1399-09
350801 1.072E-08
350810 8.536E-01
350820 1.546E-04
350821 1.544E-07
350830 2.9979-03
350840 1.220E-03
350841 5.604t-06
350850 1.357E-04
350860 3.256E-05
350861 2.683t-06
350670 7.619E-05
350880 2.538E-05
350890 5.256E-06
350900 1.257E-06
350910 1.5951-07
350920 6.6236-09
350930 8.896E-10
350940 3.971E-11
350950 2.917E-12
350960 1.132E-13
360800 4.2919-06
360810 1.620E-07
360820 3.988E-03
360830 2.0851+00
360831 2.295E-03
360840 4.114E+00
360850 1.048E+00
360851 1.286C-02
360860 7.884E+00
360870 7.400E-03
360880 2.361E-02
360890 5.561E-04
360900 9.494E-05
360910 1.933E-05
360920 1.930E-06
360930 4.835E-07
360940 3.262E-08
360950 7.777E-09
360960 1.113E-09
360970 2.002E-11
360980 3.727E-12
370850 3.916E+00

SheetNo. 239 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.000 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 240 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

PAGE 14

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

370860 4.924E-04 0 0.00
370861 7.282E-09 0 0.00
370870 1.017E+01 0 0.00
370880 2.493E-03 0 0.00
370890 2.793E-03 0 0.00
370900 4.655E-04 0 0.00
370901 1.694E-04 0 0.00
370910 2.1635-04 0 0.00
370920 1.442E-05 0 0.00
370930 1.421E-05 0 0.00
370940 3.421E-06 0 0.00
370950 2.431E-07 0 0.00
370960 3.722E-08 0 0.00
370970 5.830E-09 0 0.00
370980 1.043E-09 0 0.00
370990 5.471E-11 0 0.00
371000 6.070E-12 0 0.00
380860 9.230E-04 0 0.00
380870 2.699E-05 0 0.00
380671 2.754E-08 0 0.00
380880 1.461E+01 0 0.00
380890 9.532E+00 0 0.00
380900 2.311E+01 0 0.00
380910 1.335E-01 0 0.00
380920 4.029E-02 0 0.00
380930 2.045E-03 0 0.00
380940 3.217E-04 0 0.00
380950 1.044E-04 0 0.00
380960 1.130E-05 0 0.00
380970 3.0305-07 0 0.00
380980 5.176E-07 0 0.00
380990 9.172E-08 0 0.00
381000 3.280E-08 0 0.00
381010 1.134E-09 0 0.00
381020 1.648E-10 0 0.00
381030 1.716E-12 0 0.00
381040 8.807E-14 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586

I



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

Sheet No. 241 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 587 3 390890 9.705E+00 0 0.00
5 50 588 3 390891 1.143E-11 0 0.00
5 50 589 3 390900 5.908E-03 0 0.00
5 50 590 3 390901 2.492E-07 0 0.00
5 50 591 3 390910 1.302E+01 0 0.00
5 50 592 3 390911 6.756E-03 0 0.00
5 50 593 3 390920 5.276E-02 0 0.00
5 50 594 3 390930 1.683E-01 0 0.00
5 50 595 3 390940 5.232E-03 0 0.00
5 50 596 3 390950 3.051E-03 0 0.00
5 50 597 3 390960 6.357E-04 0 0.00
5 50 598 3 390970 4.410E-06 0 0.00
5 50 599 3 390980 8.678E-07 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUNBER

600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623

CARD IMAGE

390990 1.347E-06 0 0.00
391000 5.839E-07 0 0.00
391010 2.522E-07 0 0.00
391020 1.656E-08 0 0.00
391030 2.935E-09 0 0.00
391040 8.828E-11 0 0.00
391050 6.019E-12 0 0.00
400900 1.196E-01 0 0.00
400910 1.118E+01 0 0.00
400920 2.550E+01 0 0.00
400930 2.813E+01 0 0.00
400940 2.774E+01 0 0.00
400950 1.672E+01 0 0.00
400960 2.937E+01 0 0.00
400970 2.886E-01 0 0.00
400980 1.481E-04 0 0.00
400990 1.142E-05 0 0.00
401000 3.175E-05 0 0.00
401010 9.773E-06 0 0.00
401020 4.677E-05 0 0.00
401030 9.943E-07 0 0.00
401040 4.264E-07 0 0.00
401050 8.377E-09 0 0.00
401060 2.208E-09 0 0.00

PAGE 15

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50



Washington Clos

Attachment B - ORIGEN Activity/Photon per Gram 0

Calc. No. 0600X-CA-N0060

Originator

Checked

W. Josephson

A. Savino

5 50 624 3 401070 2.727E-11 0 0.00
5 50 625 3 401080 1.310E-11 0 0.00
5 50 626 3 401090 3.233E-13 0 0.00
5 50 627 3 410930 2.750E-07 0 0.00
5 50 628 3 410931 2.130E-06 0 0.00
5 50 629 3 410940 1.205E-05 0 0.00
5 50 630 3 410941 5.952E-10 0 0.00
5 50 631 3 410950 6.097E+00 0 0.00
5 50 632 3 410951 6.787E-03 0 0.00
5 50 633 3 410960 1.966E-04 0 0.00
5 50 634 3 410970 2.065E-02 0 0.00
5 50 635 3 410971 2.698E-04 0 0.00
5 50 636 3 410980 1.353E-05 0 0.00
5 50 637 3 410981 1.025E-04 0 0.00
5 50 638 3 410990 7.015E-05 0 0.00
5 50 639 3 410991 2.408E-05 0 0.00
5 50 640 3 411000 6.477E-06 0 0.00
5 50 641 3 411001 6.504E-06 0 0.00
5 50 642 3 411010 3.097E-05 0 0.00
5 50 643 3 411020 1.081E-05 0 0.00
5 50 644 3 411030 3.616E-05 0 0.00
5 50 645 3 411040 9.832E-07 0 0.00
5 50 646 3 411050 5.420E-07 0 0.00
5 50 647 3 411060 4.431E-08 0 0.00
5 50 648 3 411070 8.289E-09 0 0.00
5 50 649 3 411080 8.881E-10 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT NRITE CARD
UNIT UNIT NUMBER

5 50 650 3 411090 2.221E-10 0 0.00
5 50 651 3 411100 1.172E-11 0 0.00
5 50 652 3 411110 1.251E-12 0 0.00
5 50 653 3 420950 6.571E+00 0 0.00
5 50 654 3 420960 2.273E-02 0 0.00
5 50 655 3 420970 2.803E+01 0 0.00
5 50 656 3 420980 2.872E+01 0 0.00
5 50 657 3 420990 1.204E+00 0 0.00
5 50 658 3 421000 3.184E+01 0 0.00
5 50 659 3 421010 4.042E-03 0 0.00
5 50 660 3 421020 2.756E-03 0 0.00

re Hanford
utput Files SheetNo. 242of1134

Rev. No 1 Job No. 14655

Date 01/1012011

Date 01/10/2011

PAGE 16

CARD IMAGE



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Caic. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No I

Checked A. Savino

661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699

SheetNo. 243 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

421030 2.122E-04 0 0.00
421040 2.3711E-04 0 0.00
421050 8.432E-05 0 0.00
421060 6.431E-06 0 0.00
421070 1.498E-06 0 0.00
421080 1.412E-07 0 0.00
421090 3.679E-08 0 0.00
421100 1.791E-08 0 0.00
421110 8.222E-10 0 0.00
421120 2.704E-10 0 0.00
421130 5.552E-12 0 0.00
421140 9.374E-13 0 0.00
421150 2.286E-14 0 0.00
430980 1.322E-05 0 0.00
430990 2.852E+01 0 0.00
430991 9.612E-02 0 0.00
431000 9.232E-07 0 0.00
431010 3.926E-03 0 0.00
431020 2.187E-05 0 0.00
431021 7.939E-07 0 0.00
431030 1.788E-04 0 0.00
431040 2.849E-03 0 0.00
431050 8.980E-04 0 0.00
431060 4.030E-05 0 0.00
431070 1.509E-05 0 0.00
431080 1.6291-06 0 0.00
431090 8.5961-06 0 0.00
431100 4.683E-08 0 0.00
431110 3.2851-08 0 0.00
431120 3.4278-09 0 0.00
431130 1.220E-09 0 0.00
431140 1.0741-10 0 0.00
431150 2.946E-11 0 0.00
431160 8.802E-13 0 0.00
431170 4.849E-14 0 0.00
440990 1.501E-05 0 0.00
441000 1.764E-01 0 0.00
441010 2.676E+01 0 0.00
441020 2.371E+01 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

PAGE 17



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino,

SheetNo. 244of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

CARD IMAGE

441030 8.690E+00 0 0.00
441040 1.362E+01 0 0.00
441050 3.015E-02 0 0.00
441060 4.966E+00 0 0.00
441070 2.035E-04 0 0.00
441080 1.423E-04 0 0.00
441090 1.18SE-05 0 0.00
441100 2.638E-06 0 0.00
441110 1.426E-06 0 0.00
441120 3.778E-08 0 0.00
441130 9.541E-08 0 0.00
441140 8.928E-08 0 0.00
441150 6.341E-09 0 0.00
441160 2.779E-09 0 0.00
441170 9.625E-11 0 0.00
441180 1.224E-09 0 0.00
441200 1.233E-13 0 0.00
451020 1.377E-06 0 0.00
451030 1.041E+01 0 0.00
451031 7.766E-03 0 0.00
451040 6.083E-06 0 0.00
451041 2.712E-06 0 0.00
451050 2.135E-01 0 0.00
451051 2.378E-05 0 0.00
451060 9.007E-06 0 0.00
451061 5.586E-04 0 0.00
451070 1.057E-03 0 0.00
451080 8.935E-06 0 0.00
451081 1.728E-06 0 0.00
451090 3.141E-05 0 0.00
451091 8.725E-06 0 0.00
451100 5.060E-06 0 0.00
451101 2.892E-08 0 0.00
451110 7.204E-06 0 0.00
451120 3.475Z-07 0 0.00
451130 5.458E-08 0 0.00
451140 7.070E-08 0 0.00
451150 2.119E-07 0 0.00
451160 1.460E-08 0 0.00
451170 1.268E-08 0 0.00
451180 4.566E-09 0 0.00

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5

5

5
5
5

5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
so
50
50
50
50
50
50
50
50
50

CARD
NUMBER

700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
729
729
730
731
732
733
734
735
736
737
738
739
740



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

SheetNo. 245 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

451190 4.526E-10 0 0.00
451200 3.086E-11 0 0.00
451210 6.600E-12 0 0.00
451220 3.899E-13 0 0.00
451230 4.283E-14 0 0.00
461040 3.4428-01 0 0.00
461050 8.0298+00 0 0.00
461060 1.533E+00 0 0.00
461070 3.400E+00 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

461071 1.244E-10 0 0,00
461080 2.171E+00 0 0.00
461090 1.711E-02 0 0.00
461091 4.913E-05 0 0.00
461100 8.137E-01 0 0.00
461110 1.526E-04 0 0.00
461111 2.520E-05 0 0.00
461120 5.585E-03 0 0.00
461130 6.149E-06 0 0.00
461140 7.766E-06 0 0.00
461150 2.178E-06 0 0.00
461160 6.441E-07 0 0.00
461170 2.2258-07 0 0.00
461180 1.144E-07 0 0.00
461190 4.002E-08 0 0.00
461200 4.546E-08 0 0.00
461210 2.626E-09 0 0.00
461220 1.666E-09 0 0.00
461230 9.381E-11 0 0.00
461240 3.1118-11 0 0.00
461260 2.2248-13 0 0.00
471070 4.998E-08 0 0.00
471080 2.451E-11 0 0.00
471081 1.243E-08 0 0.00
471090 1.371E+00 0 0.00
471091 1.398E-05 0 0.00
471100 3.805E-07 0 0.00
471101 1.885E-03 0 0.00

5
5
5

5
5
5

50
50
50
50
50
50
50
50
50

741
742
743
744
745
746
747
748
749

3
3
3
3
3
3
3
3
3

PAGE 18

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
55

5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino,

SheetNo. 246of1134

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

471110 7.138E-02 0 0.00
411111 7.482E-06 0 0.00
471120 8.721E-04 0 0.00
471130 1.175E-03 0 0.00
471131 4.549E-07 0 0.00
471140 2.459E-07 0 0.00
471150 5.117E-05 0 0.00
471151 2.752E-07 0 0.00
471160 4.017E-06 0 0.00
471161 2,598E-07 0 0.00
471170 1.855E-06 0 0.00
471171 1.343E-07 0 0.00
471180 1.298E-07 0 0.00
471181 6.532E-08 0 0.00
471190 2.739E-07 0 0.00
471200 4.110E-08 0 0.00
471210 7.575E-08 0 0.00
471220 1.602E-09 0 0.00
471230 7.393E-09 0 0.00
471240 1.0398-09 0 0.00
471250 4.385E-10 0 0.00
471260 5.440E-11 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

471280 1.313E-12
481080 4.250E-07
481100 3.880E-02
481110 4.943E-01
481111 4.963E-10
481120 4.118E-01
481130 4.314E-02
481131 6.476E-03
481140 6.408E-01
481150 1.035E-02
481151 1.432E-02
481160 2.911E-01
481170 3.108E-04
481171 2.201E-04
481180 1.548E-04

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799

INPUT
UNIT

5
5

5
5
55
5
5
5
5
5

5

WRITE
UNIT

50
50
50
50
50
50
50
50
so
50
50
50
50
50
50

CARD
NUMBER

800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
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3
3
3
3
3
3
3
3
3
3
3
3
3
3
3



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 247 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

481190 1.436E-05 0 0.00
481191 4.890E-06 0 0.00
481200 2.611E-06 0 0.00
481210 6.630E-07 0 0.00
481220 2.829E-07 0 0.00
481230 4.210E-07 0 0.00
481240 8.049E-07 0 0.00
481250 5.097E-08 0 0.00
481260 9.159E-08 0 0.00
481270 7.773E-09 0 0.00
481280 5.980E-09 0 0.00
481290 4.727E-10 0 0.00
481300 1.172E-09 0 0.00
481310 4.2279-11 0 0.00
481320 4.196E-12 0 0.00
491130 4.790E-05 0 0.00
491140 7.734E-12 0 0.00
491150 2.6231-01 0 0.00
491151 8.3441-04 0 0.00
491160 1.147E-07 0 0.00
491161 2.084E-05 0 0.00
491170 8.0851-05 0 0.00
491171 2.7091-04 0 0.00
491180 2.565E-07 0 0.00
491181 3.3001-09 0 0.00
491190 2.201E-06 0 0.00
491191 4.1308-05 0 0.00
491200 1.158E-06 0 0.00
491201 8.0299-08 0 0.00
491210 1.223E-06 0 0.00
491211 2.125E-06 0 0.00
491220 5.445E-07 0 0.00
491221 4.537E-09 0 0.00
491230 2.695E-07 0 0.00
491231 8.654E-07 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 850 3 491240 2.355E-07 0 0.00
5 50 851 3 491250 9.968E-08 0 0.00

PAGE 20

CARD IMAGE

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846
847
848
849



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Rev. No 1

Checked A. Savino

852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894

SheetNo. 248of1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

3 491251 3.650E-07 0 0.00
3 491260 1.560E-07 0 0.00
3 491270 1.103E-07 0 0.00
3 491271 2.010E-07 0 0.00
3 491280 3.716E-07 0 0.00
3 491290 6.437E-08 0 0.00
3 491300 5.609E-0: 0 0.00
3 491310 1.192E-08 0 0.00
3 491320 1.340E-09 0 0.00
3 491330 1.356E-10 0 0.00
3 491340 5.033E-12 0 0.00
3 501140 2.127E-07 0 0.00
3 501150 1.115E-02 0 0.00
3 501160 4.549E-02 0 0.00
3 501170 2.966E-01 0 0.00
3 501171 2.575E-06 0 0.00
3 501180 2.990E-01 0 0.00
3 501190 2.924E-01 0 0.00
3 501191 3.654E-03 0 0.00
3 501200 3.033E-01 0 0.00
3 501210 5.251E-03 0 0.00
3 501211 7.678E-05 0 0.00
3 501220 3.359E-01 0 0.00
3 501230 5.538E-02 0 0.00
3 501231 1.263E-04 0 0.00
3 501240 4.512E-01 0 0.00
3 501250 3.298E-02 0 0.00
3 501251 3.828E-05 0 0.00
3 501260 8.510E-01 0 0.00
3 501270 1.522E-03 0 0.00
3 501271 2.2881-05 0 0.00
3 501280 1.910E-03 0 0.00
3 501290 1.539E-04 0 0.00
3 501291 6.643E-05 0 0.00
3 501300 2.723E-04 0 0.00
3 501310 7.382E-05 0 0.00
3 501320 2.807E-05 0 0.00
3 501330 3.269E-07 0 0.00
3 501340 2.362E-08 0 0.00
3 501350 9.795E-10 0 0.00
3 501360 1.187E-10 0 0.00
3 511210 3.104E-01 0 0.00
3 511220 1.011E-04 0 0.00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 249of1134

Job No. 14455

Date 01/10/2011

Date 01/10/2011

5
5
5
5
5

50
50
50
50
50

895 3 511221 1.008E-09 0 0.00
896 3 511230 3.233E-01 0 0.00
897 3 511240 6.308E-04 0 0.00
898 3 511241 1.501-09 0 0.00
899 3 511250 5.459E-01 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

INPUT WRITE CARD
UNIT UNIT NUMBER

5 50 900 3 511260 2.073E-03 0 0.00
5 50 901 3 511261 1.245E-06 0 0.00
5 50 902 3 511270 1.031E-01 0 0.00
5 50 903 3 511280 1.182E-03 0 0.00
5 50 904 3 511281 3.5753-04 0 0.00
5 50 905 3 511290 1.559E-02 0 0.00
5 50 906 3 511300 7.4423-04 0 0.00
5 50 907 3 511301 6.040E-04 0 0.00
5 50 908 3 511310 4.158E-03 0 0.00
5 50 909 3 511320 3.226E-04 0 0.00
5 50 910 3 511321 3.049E-04 0 0.00
5 50 911 3 511330 3.511E-04 0 0.00
5 50 912 3 511340 4.012E-06 0 0.00
5 50 913 3 511341 3.603E-06 0 0.00
5 50 914 3 511350 4.1393-07 0 0.00
5 50 915 3 511360 1.081E-08 0 0.00
5 50 916 3 511370 1.858E-09 0 0.00
5 50 917 3 511380 1.056E-10 0 0.00
5 50 918 3 511390 1.027E-11 0 0.00
5 50 919 3 521220 1.219E-03 0 0.00
5 50 920 3 521230 1.519E-06 0 0.00
5 50 921 3 521231 4.750E-07 0 0.00
5 50 922 3 521240 3.200E-04 0 0.00
5 50 923 3 521250 1.792E-02 0 0.00
5 50 924 3 521251 3.188E-03 0 0.00
5 50 925 3 521260 1.320E-02 0 0.00
5 50 926 3 521270 9.538E-03 0 0.00
5 50 927 3 521271 1.568E-01 0 0.00
5 50 928 3 521280 3.383E+00 0 0.00
5 50 929 3 521290 4.020E-03 0 0.00
5 50 930 3 521291 3.237E-01 0 0.00
5 50 931 3 521300 1.118E+01 0 0.00

PAGE 21

CARD IMAGE

I



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

Calc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No 1

Sheet No. 250 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 932 3 521310 4.670E-03 0 0.00
5 50 933 3 521311 5.106E-02 0 0.00
5 50 934 3 521320 1,430E+00 0 0.00
5 50 935 3 521330 3.350E-03 0 0.00
5 50 936 3 521331 1.010E-02 0 0.00
5 50 937 3 521340 1.767E-02 0 0.00
5 50 938 3 521350 6.933E-05 0 0.00
5 50 939 3 521360 4.305E-05 0 0.00
5 50 940 3 521370 1.944E-06 0 0.00
5 50 941 3 521380 2.348E-07 0 0.00
5 50 942 3 521390 1.176E-08 0 0.00
5 50 943 3 521400 2.581E-09 0 0.00
5 50 944 3 521410 3.641E-21 0 0.00
5 50 945 3 521420 7.664E-12 0 0.00
5 50 946 3 531270 1.406E+00 0 0.00
5 50 947 3 531280 2.467E-06 0 0.00
5 50 948 3 531290 5.357E+00 0 0.00
5 50 949 3 531300 3.585E-04 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD
NUMBER

950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968

CARD IMAGE

3 531301 1.690E-06 0 0.00
3 531310 2.357E+00 0 0.00
3 531320 4.251E-02 0 0.00
3 531330 5.726E-01 0 0.00
3 531331 1.663E-06 0 0.00
3 531340 2.699E-02 0 0.00
3 531341 1.433Z-04 0 0.00
3 531350 1.716E-01 0 0.00
3 531360 2.929E-04 0 0.00
3 531361 9.776E-05 0 0.00
3 531370 9.010E-05 0 0.00
3 531380 1.223E-05 0 0.00
3 531390 2.130E-06 0 0.00
3 531400 2.317E-07 0 0.00
3 531410 1.787E-08 0 0.00
3 531420 1.152E-09 0 0.00
3 531430 1.207E-10 0 0.00
3 531440 3.950E-12 0 0.00
3 541280 4.495E-03 0 0.00

INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 sD
5 50
5 50
5 50
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 251 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

5 50 969 3 541290 7.014E-06 0 0.00
5 50 970 3 541300 2.593E-02 0 0.00
5 50 971 3 541310 1.724E+01 0 0.00
5 50 972 3 541311 3.519E-02 0 0.00
5 50 973 3 541320 2.883E+01 0 0.00
5 50 974 3 541330 3.350r+00 0 0.00
5 50 975 3 $41331 4.371E-02 0 0.00
5 50 976 3 541340 5.123E+01 0 0.00
5 50 977 3 541341 1.179E-08 0 0.00
5 50 978 3 541350 6.473E-02 0 0.00
5 50 979 3 541351 1.289E-03 0 0.00
5 50 980 3 541360 7.745E+01 0 0.00
5 50 981 3 541370 1.584E-03 0 0.00
5 50 982 3 541380 5.896E-03 0 0.00
5 50 983 3 541390 2.2103-04 0 0.00
5 50 984 3 541400 5.2652-05 0 0.00
5 50 985 3 541410 2.334E-06 0 0.00
5 50 986 3 541420 5.980E-07 0 0.00
5 50 987 3 541430 2.331E-08 0 0.00
5 50 988 3 541440 1.3623-08 0 0.00
5 50 989 3 541450 1.1873-09 0 0.00
5 50 990 3 541460 8.547E-11 0 0.00
5 50 991 3 541470 2.126E-12 0 0.00
5 50 992 3 551320 3.159E-05 0 0.00
5 50 993 3 551330 4.076E+01 0 0.00
5 50 994 3 551340 4.1903-01 0 0.00
5 50 995 3 551341 1.477E-04 0 0.00
5 50 996 3 551350 1.148E+01 0 0.00
5 50 997 3 551351 6.397E-06 0 0.00
5 50 998 3 551360 3.921E-02 0 0.00
5 50 999 3 551370 4.199E+01 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

WRITE
UNIT
50
50
50
50
50
50

CARD
NUMBER
100
1001
1002
1003
1004
1005

CARD IMAGE

551380 1.462E-02 0 0.00
551381 5.372E-05 0 0.00
551390 4.083E-03 0 0.00
551400 4.199E-04 0 0.00
551410 1.263E-04 0 0.00
551420 5.477E-06 0 0.00

3
3
3
3
3
3

INPUT
UNIT

5
5
5
5

5
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files

CaIc. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev. No I

Sheet No. 252 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

551430 2.874E-06 0 0.00
551440 4.432E-07 0 0.00
551450 6.196E-08 0 0.00
551460 3.052E-09 0 0.00
551470 1.48E-09 0 0.00
551480 3.449E-11 0 0.00
551500 2.006E-14 0 0.00
561320 2.940E-06 0 0.00
561340 1.375E-02 0 0.00
561350 1.411E-05 0 0.00
561351 1.208E-07 0 0.00
561360 1.163E-01 0 0.00
561361 1.758E-09 0 0.00
561370 1.613E-01 0 0.00
561371 6.508E-06 0 0.00
561380 4.5741+01 0 0.00
561390 3.665E-02 0 0.00
561400 7.500E+00 0 0.00
561410 7.494E-03 0 0.00
561420 4.278E-03 0 0.00
561430 8.191E-05 0 0.00
561440 5.244E-05 0 0.00
561450 1.476E-05 0 0.00
561460 1.939E-06 0 0.00
561470 4.528E-07 0 0.00
561480 2.072E-07 0 0.00
561490 3.572C-09 0 0.00
561500 5.253E-10 0 0.00
561520 6.000E-13 0 0.00
571380 3.308E-04 0 0.00
571390 4.398E+01 0 0.00
571400 9.897E-01 0 0.00
571410 9.714E-02 0 0.00
571420 3.7801-02 0 0.00
571430 5.629E-03 0 0.00
571440 2.427E-04 0 0.00
571450 1.252E-04 0 0.00
571460 2.318E-05 0 0.00
571470 1.355E-O5 0 0.00
571480 6.525E-07 0 0.00
571490 3.471E-07 0 0.00
571500 1.469E-08 0 0.00
571510 2.761E-09 0 0.00

1006
1007
100$
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

CaL. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

SheetNo. 253 of 1134

I Job No. 14655

Date 01/10/2011

Date 01/10/2011

5 50 1049 3 571520 1.044E-10 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

571530 1.579E-11 0 0.00
571540 2.967E-13 0 0.00
581400 3.578E+01 0 0.00
581410 1.541V+01 0 0.00
581420 4.0639+01 0 0.00
581430 7.996E-01 0 0.00
581440 3.2309+01 0 0.00
581450 8.203z-04 0 0.00
581460 3.076E-03 0 0.00
581470 1.927E-04 0 0.00
581480 8.445E-05 0 0.00
581490 1.061E-06 0 0.00
581500 4.591E-07 0 0.00
581510 1.346E-07 0 0.00
581520 4.255E-07 0 0.00
581530 9.594E-09 0 0.00
581540 2.358E-09 0 0.00
581550 5.624E-11 0 0.00
581560 0.836E-12 0 0.00
581570 2.225E-13 0 0.00
591400 7.503E-10 0 0.00
591410 2.523E+01 0 0.00
591420 8.4748-04 0 0.00
591421 2.301E-06 0 0.00
591430 7.190E+00 0 0.00
591440 1.387E-03 0 0.00
591441 6.840E-06 0 0.00
591450 9.909E-02 0 0.00
591460 5.258E-03 0 0.00
591470 2.031E-03 0 0.00
591480 2.997E-04 0 0.00
591490 2.008E-04 0 0.00
591500 1.112E-05 0 0.00
591510 1.923m-06 0 0.00
591520 1.730z-06 0 0.00
591530 5.1179-07 0 0.00

PAGE 24

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

5
5
5
5
5

WRITE
UNIT
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files

Cale. No. 0600X-CA-N0060

Originator W. Josephson

Checked A. Savino

Rev.No 1
Sheet No. 254 of 1134

Job No. 14655

Date 01/10/2011

Date 01/1012011

591540 1.965E-08 0 0.00
591550 5.844E-09 0 0.00
591560 2.930E-10 0 0.00
591570 6.651E-11 0 0.00
591580 2.051E-12 0.00
591590 1.007E-13 0 0.00
601420 3.021E-02 0 0.00
601430 3.170E+01 0 0.00
601440 5.896E+00 0 0.00
601450 2.732E+01 0 0.00
601460 2.191E+01 0 0.00
601470 2.587E+00 0 0.00
601490 1.289E+01 0 0.00
601490 9.233E-03 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING Of INPUT DATA ON UNIT - 5

CARD IMAGE

601500 5.574E+00 0 0.00
601510 5.036E-04 0 0.00
601520 3.134E-04 0 0.00
601530 1.704E-05 0 0.00
601540 4.847E-06 0 0.00
601550 1.183E-06 0 0.00
601560 8.530E-07 0 0.00
601570 1.729E-08 0 0.00
601580 5.147E-09 0 0.00
601590 1.014E-10 0 0.00
601600 1.484E-11 0 0.00
601610 3.118E-13 0 0.00
611460 2.665E-05 0 0.00
611470 1.229E+01 0 0.00
611480 1.247E-01 0 0.00
611491 1.067E-01 0 0.00
611490 2.912E-01 0 0.00
611500 1.031E-04 0 0.00
611510 6.935E-02 0 0.00
611520 1.140E-04 0 0.00
611521 3.355E-06 0 0.00
611530 9.59SE-05 0 0.00
611540 2.456E-05 0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50

1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
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INPUT WRITE
UNIT UNIT

5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50
5 50

CARD
NUMBER

1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122



Washlngton Closu
Attachment B - ORIGEN Activity/Photon per Gram 0

Caic. No. 0600X-CA-N0060

Or*gnator W.Josephson

Checked A. Savino

re Hanford
utput Files Sheet No. 255 of 1134

Rev. No 1 Job No. 14655

Date 01/10/2011

Date 01/10/2011

611541 2.454E-06 0 0.00
611550 3.160C-06 0 0.00
611560 5.547E-07 0 0.00
611570 1.314E-06 0 0.00
611580 2.241E-08 0 0.00
611590 5.580E-09 0 0.00
611600 2.643Z-10 0 0.00
611610 4.075E-11 0 0.00
611620 7.958E-13 0 0.00
621460 1.910E-06 0 0.00
621470 4.965E-01 0 0.00
621480 8.069E-01 0 0.00
621490 5.768E-01 0 0.00
621500 7.918E+00 0 0.00
621510 2.263E+00 0 0.00
621520 3.895E+00 0 0.00
621530 6.572E-02 0 0.00
621540 8.773E-01 0 0.00
621550 1.276E-04 0 0.00
621560 1.893E-03 0 0.00
621570 1.653E-05 0 0.00
621580 4.618E-05 0 0.00
621590 1.248E-06 0 0.00
621600 1.045E-06 0 0.00
621610 1.081E-08 0 0.00
621620 2.907E-09 0 0.00
621630 5.118E-11 0 0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

CARD IMAGE

621640 8.694E-12
621650 1.302E-13
631510 2.058E-03
631520 9.892E-04
631521 5.210E-06
631530 1.701E+00
631540 1.066E-01
631550 1.791E-01
631560 1.499E-01
631570 2.074E-03

0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50

1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149

INPUT
UNIT

5
5
5
5
5
5
5
5
5
5

WRITE
UNIT

50
50
50
50
50
50
50
50
50
50

CARD
NUMBER

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159

3
3
3
3
3
3
3
3
3
3

PAGE 26
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631580 5.161E-05 0
631590 1.018E-05 0
631600 2.263E-07 0
631610 8.216E-08 0
631620 1.889E-07 0
631630 2.776E-09 0
631640 9.702E-11 0
631650 2.068E-11 0
641520 2.893E-04 0
641530 2.006E-05 0
641540 8.760E-04 0
641550 1.119E-03 0
641560 4.072E-01 0
641570 9.3779-03 0
641580 2.457E-01 0
641590 6.411E-04 0
641600 1.953E-02 0
641610 4.966E-07 0
641620 7.279E-07 0
641630 4.834E-08 0
641640 2.999E-07 0
641690 8.792E-09 0
651590 4.021E-02 0
651600 2.922E-04 0
651610 1.266E-03 0
651620 5.380E-07 0
651621 2.874E-07 0
651630 6.526E-07 0
651640 4.988E-08 0
651650 4.334E-09 0
661600 1.006E-04 0
661610 7.937E-03 0
661620 5.518E-03 0
661630 2.710E-03 0
661640 1.124E-03 0
661650 1.960E-06 0
661651 8.290E-09 0
661660 2.369E-05 0
671650 9.208E-04 0
671660 8.360E-06 0

SheetNo. 256of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
LISTING OF INPUT DATA ON UNIT - 5

Caic. No.

Originator

Checked

1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188

1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
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Checked A. Savino

SheetNo. 257 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

INPUT WRITE CARD CARD IMAGE
UNIT UNIT NUMBER

5 50 1200 3 671661 1.OOOE-06 0 0.00
5 50 1201 3 681660 3.742E-04 0 0.00
5 50 1202 3 681670 1.741E-04 0 0.00
5 50 1203 3 681671 4.976E-13 0 0.00
5 50 1204 3 681680 2.780E-05 0 0.00
5 50 1205 0

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
NEUTRON YIELD PER NEUTRON-INDUCED FISSION

NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NUCLIDE YIELD NU

832090 0.0000 882230 0.0000 882260 0.0000 882280 0.0000 892270 0.0000

902280 0.0000 902290 2.0490 902300 0.0000 902320 2.4180 902330 0.0000

912310 0.0000 912320 0.0000 912330 2.6630 912341 0.0000 912340 0.0000

922310 0.0000 922320 0.0000 922330 2.4990 922340 2.6310 922350 2.4210

922370 0.0000 922380 2.8010 922390 0.0000 922400 0.0000 932360 0.0000

932380 0.0000 932390 0.0000 942360 2.8700 942370 0.0000 942380 2.8330

942400 3.1350 942410 2.9340 942420 3.2800 942430 0.0000 952410 3.2770

952420 3.3600 952430 3.7320 952441 0.0000 952440 0.0000 962420 3.7460

962440 3.7250 962450 3.8320 962460 3.8580 962470 3.5920 962480 3.7960

972490 3.7600 982490 4.0620 982500 3.9700 982510 4.1400 982520 4.1260

982540 0.0000 992530 0.0000 992541 0.0000 992540 0.0000 0 0.0000
OUTPUT UNIT - 6

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
SPONTANEOUS FISSION NEUTRON YIELD, NEUT/FISSION

NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE NUCLIDE
922350 1.6950 922360 1.6500 922370 1.8720 922380 2.0000 922390 2.0480 932361 1.7900
932360 1.7830 932370 1.8730 932380 1.9630 932390 2.0530 942360 2.2200 942370 1.8860

PAGE 28

CLIDE YIELD

902270 0.0000

902340 0.0000

922300 0.0000

922360 2.7340

932370 3.0050

942390 2.8750

952421 3.1620

962430 3.4340

962490 0.0000

982530 4.1500

0 0.0000
PAGE 29
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

942380 2.2800 942390 2.2400 942400 2.1600 942410 2.2500 942420 2.1500 942430 2.4300
942440 2.3000 952400 2.2900 952410 2.3830 952420 2.4750 952421 2.5900 952430 2.5200
952440 2.6570 952441 2.6650 962410 2.5000 962420 2.5900 962430 2.6870 962440 2.7600
962450 2.8720 962460 3.0000 962480 3.3200 962500 3.5600 972490 3.1200 982490 3.4400
982500 3.5600 982520 3.7250 982540 3,9000 992530 3.9200 992540 4.0400 992550 4.1600

THE REMAINING NEUTRON YIELDS ARE CALCULATED FROM THE EOUATION: NEUT/FISS-(2.84+0.1225*(AT NT-244)
OUTPUT UNIT - 6 PAGE 30

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

1 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.9000000 1.0000000
2 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
3 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
4 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
5 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
6 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
7 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
a 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
9 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

10 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
11 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
12 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
13 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
14 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
15 0.0000000 1.0000000 0.0005000 0.0000000 1,0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
16 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
17 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
18 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
19 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
20 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
21 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
22 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
23 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
24 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
25 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
26 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
27 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.000000 1.0000000 0.0000000 0.0000000 1.0000000
28 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
29 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
30 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
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Checked A. Savino Date 01/10/2011

31 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
32 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
33 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
34 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
35 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
36 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
37 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
38 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
39 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
40 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
41 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
42 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
43 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
44 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
45 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
46 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
47 0.0000060 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0D00000 0.0000000 1.0000000
48 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
49 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

OUTPUT UNIT - 6 PAGE 31
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
INDIVIDUAL ELEMENT FRACTIONAL RECOVERIES

ELEMENT SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

50 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
51 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
52 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0600000
53 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
54 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
55 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
56 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
57 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
58 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
59 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
60 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
61 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
62 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
63 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
64 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0900000 0.0000000 0.0000000 1.0000000
65 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.000000 1.0000000 0.0000000 0.0000000 1.0000000
66 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
67 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000



Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

68 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

69 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
70 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

71 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

72 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
73 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
74 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

75 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
76 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
77 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
78 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

79 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

90 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

81 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

82 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
83 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

64 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

85 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
66 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 1.0000000
87 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000
8 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

89 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

90 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

91 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 1.0000000

92 0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 1.0000000

93 0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 1.0000000

94 0.9950000 1.0000000 0.0005000 0.9999000 1.0000000 0.0200000 0.0000000 0.0000000 0.0000000 1.0000000

95 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000

96 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000

97 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000
98 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000

99 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000 0.0010000 0.0000000 0.0000000 0.0000000 1.0000000
OUTPUT UNIT - 6 PAGE 32

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
GROUP FRACTIONAL RECOVERIES

GROUP SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER SET NUMBER
1 2 3 4 5 6 7 8 9 10

1 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
2 0.0000000 1.0000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
3 0.0000000 1.000000 0.0005000 0.0000000 1.0000000 1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
4 0.9950000 1.0000000 0.0005000 0.9990000 1.0000000 0.2000000 0.6000000 1.0000000 0.0000000 0.0000000
5 0.0000000 1.0000000 0.0005000 0.0000000 0.0500000 0.0500000 0.0000000 0.0000000 0.0000000 0.0000000



Washington Closure Hanford
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Caic. No. 0600X-CA-N0060 Rev. No

Originator W. Josephson

Checked A. Savino

6 0.9950000 1.0000000 0.0005000 0.9999000 1.0000000
7 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000
8 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000
9 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000
10 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000
11 0.0000000 1.0000000 0.0005000 0.0000000 0.0010000
12 0.0000000 0.0010000 0.0005000 0.0000000 1.0000000
13 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000
14 0.0000000 0.0000000 0.0005000 0.0000000 1.0000000
15 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
16 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
17 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
18 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
19 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
20 0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
ELEMENT ASSIGNMENTS TO FRACTIONAL RECOVERY GROUPS

ELEM GROUP
1 14

10 13
19 1
28 1
37 1
46 1
55 1
64 1
73 1
82 1
91 3

ELEM GROUP
2 13
11 1
20 1
29 1
38 1
47 1
56 1
65 1
74 1
83 1
92 4

ELEM GROUP
3 1

12 1
21 1
30 1
39 1
48 1
57 1
66 1
75 1
84 1
93 5

ELEM GROUP
4 1

13 1
22 1
31 1
40 1
49 1
58 1
67 1
76 1
85 1
94 6

ELEM GROUP
5 1

14 1
23 1
32 1
41 1
50 1
59 1
68 1
77 1
86 13
95 7

Sheet No. 261 of 1134

Job No. 14655

Date 01/10/2011

Date 01/10/2011

0.0200000 0.0000000 0.0000000 0.0000000 0.0000000
0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
0.0010000 0.0000000 0.0000000 0.0000000 0.0000000
1.0000000 1.0000000 0.0000000 0.0000000 0.0000000
1.0000000 0.0000000 0.0000000 0.0000000 0.0000000
1.0000000 0.0000000 0.0000000 0.9000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000
0.0000000 0.0000000 0.0000000 0.0000000 0.0000000

OUTPUT UNIT - 6 PAGE 33

ELEW GROUP ELEN GROUP
6 13 7 13
15 1 16 1
24 1 25 1
33 1 34 1
42 1 43 1
51 1 52 1
60 1 61 1
69 1 70 1
78 1 79 1
87 1 88 1
96 8 97 9

OUTPUT UNIT - 6
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

CHEMICAL TOXICITIES, GRAMS PER M**3 WATER

ELEM GROUP
8 1
17 12
26 1
35 12
44 1
53 12
62 1
71 1
80 1
89 1
98 10

ELEW GROUP
9 12

18 13
27 1
36 13
45 1
54 13
63 1
72 1
81 1
90 2
99 11

PAGE 34

NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY NUCLIDE TOXICITY
1 3.50E+03 2 2.OOE-01 3 5.OOE+00 4 1.00E+00 5 1.OOE+00 6 4.00E+02
7 1.00E-02 8 9.45E+05 9 1.00E+00 10 1.00E+00 11 1.OOE+03 12 1.00E+01

13 1.00E-02 14 5.00E+00 15 1.OOE-02 16 5.OOE+01 17 1.50E-01 18 1.OOE+01
19 1.OOE+03 20 3.OOE+01 21 5.00E-01 22 1.OOE-01 23 1.00E-01 24 2.OOE-02
25 1.OOE-02 26 5.OOE-02 27 5.OOE-02 28 5.OOE-02 29 1.OOE-02 30 5.OOE-02
31 2.OOE-01 32 5.00E-01 33 1.OOE-02 34 1.00E-02 35 3.00E+00 36 4.OOE+01

I
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37

43
49
55
61
67
73
79
85
91
97

5. 00E+01
1.00E+02
2.00E-02
5.00E+00
1.00E+00
1.00E+00
1. 00E+00
2.00E-02
1.008+01
5. 00E-03
5. 00E-03

38
44
50
56
62
68
74
80
86
92
98

ORIGEN2 V2.2 (5-4-2002),
1 0 TIT - TIT
2 0 RDA * RDA
3 0 RDA * RDA
4 0 RDA * RDA
5 0 LIP * LIP
6 0 LIB * LIB
7 0 PHO * PHO
8 0 RDA * RDA
9 0 RDA - RDA

10 0 RDA - RDA
11 0 BAS * BAS
12 0 INP * INP
13 0 MOV -M V
14 0 RDA * RDA
15 0 RDA * RDA
16 0 RDA * RDA
17 0 DEC - DEC
18 0 DEC * DEC
19 0 DEC * DEC
20 0 DEC * DEC
21 0 DEC - DEC
22 0 DEC - DEC
23 0 DEC * DEC
24 0 DEC - DEC
25 0 DEC * DEC
26 0 DEC * DEC
27 0 RDA * RDA
28 0 RDA * RDA
29 0 RDA * RDA
30 0 CUT * CUT

1.00E+01
1.00E+00
5.OOE-02
5.00E-01
2.00E-01
1.00E-01
1.00E+02
2.00E-03
5.00E+02
5.00E-01
1.00E-02

39
45
51
57
63
69
75
81
87
93
99

1.00E-03
5.00E-02
5.00E-02
1.00E+00
2.00E-01
2.00E-01
1.00E+01
5.00E-03
5.00E+00
8.00E-03
1.00E-02

40
46
52
58
64
70
76
82
88
94

1.00E+00
5.00E-02
2.OOE-01
2.00E+00
2.00E-01
1.00E-01
1.00E+00
1.DOE-02
1.00E-03
8.00E-04

41
47
53
59
65
71
77
83
89
95

2.00E-02
1.00E-03
1.00E+01
1.00E+00
5.00E-01
1.00E-01
8.00E-01
1.00E-01
2. 00E-02
4.00E-02

OUTPUT UNIT - 6

Run on 07/27/10 at 06:32:17
1 MTU 80% MARK IV - 20% MARK IA FUEL @ 6% PU-240

READ DATA LIBRARIES

0 0 0
0 1 2 3 0 0 0 9 3 0 0 0
101 102 103 10

INPUT 1 MTU 80% MARK IV - 20% MARK IA FUEL 0 6% PU-240

1 MTU 80% MARK IV - 20% MARK IA FUEL @ 6% PU-240
-1 1 -1 -1 1 1
-1 1 0 1

DECAY 1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240

0.250
0.500
0.750
1.000
5.000
10.00
20.00
30.00
40.00
51.80

1
2
3
4
5
6
7
8
9
10

2
3
4
5
6
7
8
9
10
11

5 2
5 0
5 0
5 0
5 0
5 0
5 0
5 0
5 0
5 0

GENERATE OUTPUT

5 1.0E-10 7 1.0E-10 9 1.0E-10 23 1.0E-10 27 1.0 -1

42
48
54
60
66
72
78
84
90
96

5.00E-01
1.00E-02
1. 50E+02
2.00E-01
1.00E+00
5.00E-02
3.00E-01
2.00E-01
5.00E-04
5.00E-01
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8 8 8 8 7 8 7 8 7 8 8 8 88 8 8 8 8 8 8 8 8 8
8 8 87 8 7 78 88888 88888 8 8 8 8

S8 7 8 7 878 88888 88 8 8 8 8 88
1 0.00 Y
2 0.25 Y
3 0.50 Y
4 0.75 Y
5 1.00 Y
6 5.00 Y
7 10.0 Y
8 20.0 Y
9 30.0 Y

10 40.0 Y
11 51.8 Y
11 1 -1 0

SUM OF YIELDS FOR EACH FISSILE ISOTOPE:

ISOTOPES FOR WHICH YIELDS ARE EXPLICITLY ACCOUNTED FOR:

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0 0 0 0 0
OUTPUT UNIT - 6

* I MTU 80% MARR IV - 20% MARK IA FUEL 0 6% PU-240
POWER- 1.00000E+00 MN, BURKUP- 1.00000E+00 MlD, FLUX- 1.00E+00 N/CM**2-SEC

REACTIVITY AND BURUNP DATA
BASIS- 1 NTU 80% MARE IV - 20% MARE IA FUEL 8 6% PU-240

0.00 Y 0.25 Y
TIME, SEC 0.00E+00 7.89E+06
NEUT. FLUX 0.00E+00 0.00E+00
SP PONMW 0.00E+00 0.00E+00
BURNUP,MNWD 0.00E+00 0.00E+00
K INFINITY 0.00000 0.00000
NEUT PRODN 0.00E+00 0.00E+00
NEUT DESTN 0.00E+0O 0.00E+00
TOT BUNNUP 0.001+00 0.001+00
AVG N FLUX 0.00E+00 0.OOE+00
AVG SP PON 0.001+00 0.00E+00

0.50 Y 0.75 Y
1.58E+07 2.37E+07
0.00E+00 0.00E+00
0.OOE+00 0.00E+00
0.00E+00 0.OOE+00
0.00000 0.00000

0.OOE+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.OOE+00
0.00E+00 0.OOE+00

1.00 Y 5.00 Y 10.0 Y
3.16E+07
0.00E+00
0.00E+00
0.OOE+00
0.00000
0.00E+00
0.00E+00
0.00E+00
0.001+00
0.001+00

1.58E+08
0.00E+00
0.00E+00
0.00E+00

0.00000
0.00E+00
0.006+00
0.0OE+00
0.00E+00
0.00E+00

3.16E+08
0. 00E+00
0.00E+00
0.00E+00
0.00000
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00

20.0 Y 30.0 Y
6.31E+08 9.47E+08
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.001+00 0.OOE+00
0.00000 0.00000
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00
0.00E+00 0.OOE+00

40.0 Y 51.8 Y
1.26E+09 1.63E+09
0.00E+00 0.00E+00
0.001+00 0.00E+00
0.00E+00 0.00E+00
0.00000 0.00000
0.OOE+00 0.00E+00
0.OOE+00 0.00E+00
0.00E+00 0.OOE+00
0.00E+00 0.00E+00
0.00E+00 0.00E+00

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

0 OPTL *
0 OPTA *

0 OPTF *

0 NED *
0 NED
0 RED
0 RED *
0 NED
0 RED
0 NED *
0 NED *
0 RED
0 NED *
0 NED *
0 OUT
0 END

OPTL
OPTA
OPTF
NED
RED
HED
HED
RED
RED
RED
NED
NED
NED
RED
OUT
END

0 0 0
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I Job No. 14655

Date 01/10/2011

Date 01/10/2011

SIZE OF MAX(I): HMAX- 1 4- 950 MKAX- 2 t- 290 MMAX- 3 #- 47 MMX- 4 - 3 HMAX- 5 #- 0 MKAX- 6 J- 0
MMAX- 7 #- 0 MmAX- 8 4- 0 MMAX- 9 #- 0 NKAX-10 1- 0 IU4AX-11 6- 0 NKIAX-12 0- 0

THE NUMBER OF NON-ZERO TERMS IN A-1656
THE NUMBER OF NON-ZERO FISSION PRODUCT YIELDS- 2
ILITE- 688 IACT- 129 IFp- 879 ITOT-2696
THE NUMBER OF NON-ZERO NATURAL ABUNDANCES- 437
THE NUMBER OF NON-ZERO PHOTON YIELDS- 7903
THE MAXIMUM NUMBER OF TERMS IN AP- 438

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17
OUTPUT UNIT - 6

. 1 NTU 80% MARK IV - 20% MAE IA FUELI 64 PU-240

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC
ACTIVATION PRODUCTS

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 TU 80% MARE IV - 20% MARE IA FUEL 0 6% PU-240

0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00 3.836E+00
1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03 1.560E-03
1.524E-05 1.503E-05 1.482E-05 1.462E-05 1.168E-05 8.819E-06 5.031E-06 2.870E-06 1.637E-06 8.443E-07
2.898E-07 5.022E-07 7.117E-07 9.182E-07 3.858E-06 6.715E-06 1.050E-05 1.266E-05 1.390E-05 1.469E-05
1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02
3.608E-04 3.608E-04 3.606E-04 3.608E-04 3.608E-04 3.608E-04 3.608E-04 3.608E-04 3.608E-04 3.608E-04
1.710E-02 1.710E-02 1.710E-02 1.710E-02 1.710E-02 1.710E-02 1.710E-02 1.7108-02 1.710E-02 1.710E-02
9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00
2.099E-05 2,099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05 2.099E-05
2.865E-02 2.865E-02 2.865E-02 2.865E-02 2.865E-02 2.865E-02 2.8658-02 2.865E-02 2.865E-02 2.865E-02
2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01 2.362E-01
5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02 5.633E+02
6.850E+00 6.850E+00 6.850E+00 6.850E+00 6.850E+00 6.850E+O0 6,850E+00 6.850E+00 6.850E+00 6.850E+00
2.739E-02 2.739E-02 2.739E-02 2.739E-02 2.737E-02 2.736E-02 2.732E-02 2.729E-02 2.726E-02 2.722E-02
8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01 8.052E+01
3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01 3.180E-01
1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05 1.276E-05
1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.9175-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05 1.917E-05
1.460E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00
2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01 2.063E+01
2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.721E+00 2.7218+00 2.721E+00
3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00 3.115E+00
8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8,054E+02 8.054E+02
1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02 1.207E+02
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H 1
H 2
H 3

HE 3
HE 4
LI 6
LI 7
BE 9
BE 10

B 10
B 11
C 12
C 13
C 14
N 14
N 15

NE 21
NE 22
NA 23
MG 24
MG 25
MG 26
AL 27
SI 28

0.00 y
3.836E+00
1.560E-03
1. 546E-05
7.433E-08
1.237E-02
3.608E-04
1.710E-02
9.999E+00
2.099E-05
2.S65E-02
2.362E-01
5.633E+02
6.8509+00
2.739E-02
8.052E+01
3.180E-01
1.276E-05
1.917E-05
1.468E+00
2.063E+01
2.721E+00
3.115E+00
8.054E+02
1.207E+02
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SI 29 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331E+00 6.331Z+00 6.331E+00
SI 30 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00 4.346E+00
P 31 7.758E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770Z-05 7.770E-05 7.7701-05

TI 46 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.906E-01 2.9069-01 2.906E-01 2.906E-01
TI 47 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01 2.682E-01
TI 48 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00 2.707E+00
TI 49 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01 2.057E-01
TI 50 1.992E-01 1.992E-01 1.9921-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01 1.992E-01

V 50 8.964E-03 8.964E-03 8.964E-03 8.9641-03 8.964V-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03 8.964E-03
V 51 3.668E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00 3.672E+00

CR 50 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00 5.770E+00
CR 51 4.443E-03 4.525E-04 4.609E-05 4.694E-06 4.781E-07 6.410E-23 9.291E-43 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CR 52 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02 1.158E+02
CR 53 1.3421+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342Z+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01 1.342E+01
CR 54 3.424E+00 3.424Z+00 3.424E+00 3.424E+00 3.4241+00 3.425E+00 3.425E+00 3.425E+00 3.425E+00 3.425E+00 3.425E+00
MN 54 5.662E-04 4.624E-04 3.776E-04 3.084E-04 2.518E-04 9.857E-06 1.716E-07 5.2011-11 1.5761-14 4.778E-18 3.369E-22
MN 55 2.860E+01 2.860E+01 2.860E+01 2.860E+01 2.8601+01 2.861E+01 2.862E+01 2.862E+01 2.8621+01 2.862E+01 2.862E+01
MN 56 1.052E-04 0.000E+00 0.0001+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
FE 54 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.518E+01 2.5181+01 2.518E+01 2.518E+01
FE 55 1.9811-02 1.8531-02 1.734E-02 1.622E-02 1.517E-02 5.224E-03 1.3771-03 9.578E-05 6.660-06 4.631E-07 1.993E-08
FE 56 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02 4.1261+02 4.126E+02 4.126E+02 4.126E+02 4.126E+02
FE 57 1.0011+01 1.001E+01 1.001E+01 1.0011+01 1.001E+01 1.001E+01 1.001E+01 1.001E+01 1.0011+01 1.001E+01 1.001E+01
FE 58 1.355E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.356E+00 1.3561+00
FE 59 1.208E-04 2.960E-05 7.251E-06 1.776E-06 4.352E-07 7.333E-17 4.451E-29 0.000E+00 0.0001+00 0.000E+00 0.000E+00
CO 58 1.500E-03 6.134E-04 2.5081-04 1.026E-04 4.193E-05 2.561E-11 4.374E-19 1.275E-34 0.000E+00 0.000E+00 0.000E+00
CO 59 7.276E-01 7.277E-01 7.277E-01 7.277E-01 7.277E-01 7.277E-01 7.277E-01 7.277E-01 7.277Z-01 7.278E-01 7.278E-01
CO 60' 7.043E-03 6.816E-03 6.595E-03 6.382E-03 6.175E-03 3.649E-03 1.890E-03 5.073E-04 1.362E-04 3.654E-05 7.740E-06

OUTPUT UNIT = 6 PAGE 38
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 MTU 80% MARK IV - 20% MARK IA FUEL R 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 NW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CN"2-SEC

5 SUMMARY TABLE. CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
NI 58 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01 9.450E+01
NI 59 9.690E-02 9.690E-02 9.690E-02 9.690E-02 9.690E-02 9.6901-02 9.689E-02 9.688E-02 9.687E-02 9.687E-02 9.686E-02
NI 60 3.740E+01 3.740E+01 3.740E+01 3.740E+01 3.740E+01 3.740E+01 3.741E+01 3.741E+01 3.741E+01 3.741E+01 3.741+01
NZ 61 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00 1.662E+00
NI 62 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00 5.304E+00
NI 63 1.500E-02 1.497E-02 1.494E-02 1.492E-02 1.489E-02 1.445E-02 1.391E-02 1.290E-02 1.197E-02 1.110E-02 1.015E-02
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NI 64 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00 1.417E+00
CU 63 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01 5.387E+01

CU 64 3.047E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00
CU 65 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01 2.475E+01

ZN 64 1.505E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516E-02 1.516Z-02 1.516E-02 1.516E-02 1.516E-02
ZN 66 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.059E-03 9.0596-03

SR 87 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05 6.002E-05

SR 88 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03 5.500E-03

SR 89 2.089E-04 5.965E-05 1.703E-05 4.863E-06 1.389E-06 2.711E-15 3.519E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 89 2.093E-04 3.586E-04 4.012E-04 4.133E-04 4.168E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04

Y 90 5.847E-04 5.211E-12 5.152E-12 5.121E-12 5.091E-12 4.629E-12 4.109E-12 3.239E-12 2.553E-12 2.012E-12 1.519E-12

Y 91 5.922E-04 2.008E-04 6.807E-05 2.308E-05 7.822E-06 2.378E-13 9.545E-23 1.543E-41 0.000E+00 0.000E+00 0.000E+00
ZR 90 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04 3.660E+04

ZR 91 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03 8.046E+03
ZR 92 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.243E+04 1.2436+04

ZR 93 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01 9.131E-01

ZR 94 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 1.292E+04 2.292E+04 1.292E+04 1.292E+04 1.292E+04 1.2,92E+04

ER 95 1.640E-01 6.098E-02 2.268E-02 8.433E-03 3.136E-03 4.192E-10 3.072E-18 7.001E-36 0.000E+00 0.000E+00 0.000E+00
ZR 96 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03 2.122E+03

ZR 97 5.795E-03 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 93 4.193E-09 1.148E-08 1.998E-08 2.970E-08 4.0626-08 3.660E-07 1.115E-06 3.444E-06 6.507E-06 1.001E-05 1.447Z-05
NS 95 6.009E-02 5.125E-02 2.383E-02 9.651E-03 3.719E-03 5.113E-10 1.307E-18 8.539E-36 0.000E+00 0.000E+00 0.000E+00
NB 95" 6.603E-05 2.552E-05 9.489E-06 3.529E-06 1.3126-06 1.754E-13 4.483E-22 2.929E-39 0.000E+00 0.000E+00 0.000E+00
NB 97 4.120E-04 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
No 92 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.205E-01 5.2051-01

M0 93 1.372E-05 1.372E-05 1.372E-05 1.372E-05 1.372E-05 1.371E-05 1.369E-05 1.367E-05 1.364E-05 1.361E-05 1.358E-05

MO 94 3.341E-01 3,341E-01 3.3416-01 3.341E-01 3.341E-01 3.3416-01 3,341E-01 3.341E-01 3.341E-01 3.341E-01 3.341E-01

"o 95 6.386E-01 7.505E-01 6.162E-01 8.447E01 8.559E-01 8.628E-01 8.628E-01 8.628E-01 8.620E-01 8.628E-01 8,628E-01
NO 96 6.1636-01 6.163E-01 6.163E-01 6.1636-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01 6.163E-01
mO 97 9.322E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01 9.384E-01

NO 98 9.032Z-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01 9.032E-01

NO 99 1.291E-05 1.3046-15 1.318E-25 1.331E-35 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00
mo100 3.669E-01 3.669E-01 3.669E-01 3.6696-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01 3.669E-01

TC 99 3.950E-05 4.111E-05 4.111E-05 4.1116-05 4.111E-05 4.1116-05 4.111E-05 4.110E-05 4.110E-05 4.110E-05 4.110E-05

RUMl1 8.424E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 S.426E-05 8.426E-05
CD106 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03 3.5116-03 3.511E-03 3.511E-03 3.511E-03 3.511E-03

CD108 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03 2.448E-03

CD110 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492E-02 3.492Z-02

CD111 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.613E-02 3.6136-02

CD112 6.892E-02 6.892E-02 6,892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02 6.892E-02

CD113 1.301E-05 1.301E-05 1.3016-05 1.301E-05 1.301E-05 1.301E-05 1.301E-05 1.301E-05 1,301E-05 1.301E-05 1.301E-05

CD114 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01 1.187E-01

CD116 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2.217E-02 2,217E-02 2.217E-02 2.217E-02



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output FileS Sheet No. 267 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Joscphpon Date 01/10/2011

Checked A. Savino Date 01/10/2011

IN113 8.764E-03 1.247E-02 1.461E-02 1.584E-02 1.656E-02 1.753E-02 1.753E-02 1.753E-02 1.753E-02 1.753E-02 1.753E-02
IN114M 2.085E-05 5.807E-06 1.617E-06 4.504E-07 1.255E-07 1.645E-16 1.297E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 39
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* MTU 80% MARK IV - 20%NARK IA FUEL 8 6- PU-240
ACTIVATION PRODUCTS

POWER. 1.00000E+00 MN, BURWUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 1TU 80% MARE IV - 20% NARE IA FUEL 1 64 PU-240

0.00 Y 0.25 Y 0.50 y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
IN115 5.054E-06 8.5906-06 9.446E-06 9.653E-06 9.703E-06 9.719E-06 9.719E-06 9.719E-06 9.719E-06 9.7196-06 9.719E-06
SN112 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01 1.002E+01
SN113 8.758E-03 5.054E-03 2.916E-03 1.683E-03 9.709E-04 1.466E-07 2.455E-12 6,883E-22 1.929E-31 5.415E-41 O.000E+00
SN114 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.844E+00 6.8449+00 6.844E+00
SN115 3.889E+00 3.8896+00 3.889E+00 3.889E+00 3.889+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00 3.889E+00
S6116 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.527E+02 1.5276+02 1.527E+02
SN117 8.130E+01 8.131E+01 8.131E+01 8.1316+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01 8.131E+01
N1117N 1.204E-02 1.312E-04 1.429E-06 1.557E-08 1.697E-10 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00
84118 2.5696+02 2.569E+02 2.569E+02 2.5699+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569E+02 2.569Z+02
SN119 9.1729+01 9.173E+01 9.173E+01 9.174E+01 9.174E+01 9.176E+01 9.176E+01 9.176E+01 9.176E+01 9.1766+01 9.176E+01
SN119M 3.595E-02 2.777E-02 2.145E-02 1.656E-02 1.279E-02 2.051E-04 1.170E-06 3.810E-11 1.240E-15 4.038E-20 2.047E-25
SN120 3.4846+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02 3.484E+02
SN121 5.581E-04 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SH121M 2.0606-04 2.053E-04 2.0466-04 2.039E-04 2.032E-04 1.922E-04 1.793E-04 1.561E-04 1.359E-04 1.183E-04 1.004E-04
SN122 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01 5.029E+01
SM123 2.745E-03 1.6826-03 1.030E-03 6.311E-04 3.866E-04 1.522E-07 8.437E-12 2.593E-20 7.971E-29 2.450E-37 0.000E+00
S9124 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01 6.220E+01
SN125 1.808E-03 2.5346-06 3.565E-09 5.007E-12 7.063E-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8121 3.466E-02 3.522E-02 3.522E-02 3.522E-02 3.522E-02 3.523E-02 3.524E-02 3.527E-02 3.529E-02 3.531E-02 3.5326-02
38122 1.127E-05 7.450E-16 4.924E-26 3.255E-36 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S8123 9.753E-04 2.039E-03 2.690E-03 3.089E-03 3.334E-03 3.7206-03 3.720E-03 3.720E-03 3.720E-03 3.7206-03 3.720E-03
B125 2.157E-02 2.197E-02 2.0646-02 1.939E-02 1.822E-02 6.695E-03 1.916E-03 1.569E-04 1.284E-05 1.0526-06 5.489E-08
TE122 1.386E-04 1.496F-04 1.496E-04 1.496E-04 1.4966-04 1.496E-04 1.496E-04 1.496Z-04 1.496E-04 1.4966-04 1.4966-04
TE125 7.268E-04 2.018E-03 3.324E-03 4.579E-03 5.766E-03 1.745E-02 2.229E-02 2.408E-02 2.422E-02 2.423E-02 2.423E-02
TE125M 1.290E-04 2.392E-04 2.659E-04 2.636E-04 2.5226-04 9.364E-05 2.680E-05 2.194E-06 1.797E-07 1.4716-08 7.677E-10
TE126 9.296E-06 1.260E-05 1.262E-05 1.262E-05 1.262E-05 1.262E-05 1.262E-05 1.2626-05 1.262E-05 1.262E-05 1.262E-05
LU175 5.984E-04 1.113E-03 1.321E-03 1.405E-03 1.440E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03
MF174 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02 2.143E-02
HF175 8.644E-04 3.5006-04 1.417E-04 5.737E-05 2.323E-05 1.211E-11 1.696E-19 3.327E-35 0.000E+00 0.000E+00 0.00OE+00
EF176 1.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01 7.295E-01
HF177 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00 1.986E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 268 of 1134

Cakc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

HF178 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00 4.361E+00
HF179 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00 2.317E+00

HF180 5.255E+00 5.255E+00 5.255E+00 5.255E+00 5.255E+00 5.255E+00 5.255E+00 5.255E+00 5.2553+00 5.255E+00 5.255E+00
88181 7.537E-03 1.694E-03 3.806E-04 8.553E-05 1.922E-05 8.12SE-16 8.765E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HF182 2.677E-05 2.677E-05 2.677E-05 2.6773-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05 2.677E-05
TA181 9.124E-03 1.498E-02 1.630E-02 1.660E-02 1.667E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02

TA182 7.181E-05 4.145E-05 2.391E-05 1.379E-05 7.952E-06 1.192E-09 9.563E-13 9.3659-13 9.365E-13 9.365E-13 9.365E-13

9180 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03 4.633E-03

W181 2.716E-05 1.611E-05 9.556E-06 5.668E-06 3.362E-06 7.893E-10 2.294E-14 1.938E-23 1.637E-32 1.370E-41 0.000E+00
9182 9.318E-01 9.318E-01 9.318E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-01 9.319E-03 9.319E-01

W183 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01 5.384E-01

W184 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00 1.133E+00

v165 5.223E-04 2.249E-04 9.680E-05 4.167E-05 1.794E-05 2.498E-11 1.195E-18 2.733E-33 0.000E+00 0.000E+00 0.000E+00
W186 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00 1.037E+00

W187 3.458E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
v188 2.291E-05 9.203E-06 3.697E-06 1.485E-06 5.966E-07 2.743E-13 3.205E-21 4.709E-37 0.000E+00 0.000E+00 0.000E+00

RE185 3.229E-04 6.203E-04 7.484E-04 8.035E-04 8.273E-04 8.452E-04 8.452E-04 8.452E-04 8.452E-04 8.452E-04 8.4523-04
RE187 2.425E-02 2.4603-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02 2.4603-02 2.460E-02 2.460E-02 2.460E-02 2.460E-02

03186 8.636E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06 9.924E-06

0S188 2.658E-04 2.848E-04 2.903E-04 2.925E-04 2.934E-04 2.941E-04 2.941E-04 2.941E-04 2.9413-04 2.941E-04 2.941E-04
OUTPUT UNIT - 6 PAGE 40

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* MTU 80% MARK IV - 20% MARK IA FUEL @ 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, SURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
I MTU 80% MARK IV - 20% MAR IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 1 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
PB204 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01 1.012E-01
P0205 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05 1.488E-05

PB206 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00 1.752E+00

P8207 1.627E+00 1.627E+00 1.6273+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00 1.627E+00

PB208 3.861E+00 3.661E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00 3.861E+00

SUNTOT 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

TOTAL 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
OUTPUT UNIT - 6 PAGE 41

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 MTU 80% MARK IV - 20% MARE IA FUEL 8 6% PU-240
ACTIVATION PRODUCTS



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Grmm Output Files Sheet No. 269 of 1134

Calk. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephso Date 01/10I2011

Checked A. Savino Date 01/10/2011

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MNWD, FLUX- 1.00E+00 N/CM-*2-SEC

5 SUM4ARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% HAlR IV - 20% MAR1 IA FUEL 8 6% PO-240

0.00 y 0.25 Y 0.50 y 0.751 1.00 Y 5.00 y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y
H 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.838E+00 3.836E+00 3.838E+00 3.838E+00 3.838E+00

HE 1.2371E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.237E-02 1.238E-02 1.238E-02 1.238E-02 1.2382-02 1.238E-02
LI 1.746C-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02 1.746E-02
BE 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.9991+00 9.999E+00 9.999E+00 9.999E+00 9.999E+00 9.999Z+00
B 2.649E-01 2.649E-01 2.649E-01 2.649E-01 2.6491-01 2.649E-01 2.649E-01 2.649Z-01 2.649E-01 2.649E-01 2.649E-01
C 5.702E+02 5.7021+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02 5.702E+02
N 8.084E+01 8.084E+01 8.084V+01 8.084Z+01 8.084E+01 8.084E+01 8.084E+01 8.084E+01 8.084E+01 8.084E+01 8.084E+01

8E 3.193E-05 3.193E-05 3.1931-05 3.193E-05 3.193E-05 3.193E-05 3.193Z-05 3.193E-05 3.193E-05 3.193E-05 3.193E-05
NA 1.468E+00 1.468E+00 1.468E+00 1.4681+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00 1.468E+00
MG 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01 2.647E+01
AL 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 6.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02 8.054E+02
SI 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02 1.314E+02

P 7.758E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.770E-05 7.7701-05 7.770E-05
TI 3.6711+00 3.671E+00 3.671E+00 3.671E+00 3.671E+00 3.6711+00 3.671E+00 3.671E+00 3.6711+00 3.671E+00 3,6711E+00

V 3.6771+00 3.681E+00 3.6811+00 3.681E+00 3.681E+00 3.681E+00 3.681E+00 3.681E+00 3.6811+00 3.681E+00 3.681E+00
CR 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1,384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02 1.384E+02
MN 2.860E+01 2.8601401 2.860E+01 2.860E+01 2.8601+01 2.861E+01 2.862E+01 2.862E+01 2.862E+01 2.8621+01 2.8621+01
FE 4.492E+02 4.492E+02 4.492E+02 4.492E+02 4.492E+02 4.492E+02 4.491E+02 4.491E+02 4.491E+02 4.491E+02 4.491E+02
CO 7.361E-01 7.351E-01 7.346Z-01 7.342E-01 7.339E-01 7.314E-01 7.296E-01 7.2821-01 7.279E-01 7.278E-01 7.278E-01
NI 1.4041+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02 1.404E+02
CU 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862E+01 7.862F+01 7.862E+01
IN 2.411E-02 2.4222-02 2.422E-02 2.4221-02 2.422E-02 2.422Z-02 2.422E-02 2.422E-02 2.422E-02 2.422E-02 2.422E-02
SR 5.769E-03 5.620E-03 5.577E-03 5.565E-03 5.561E-03 5.560E-03 5.560E-03 5.560E-03 5.560E-03 5.560E-03 5.560-03

y 1.388E-03 5.594E-04 4.692E-04 4.364E-04 4.246E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04 4.182E-04
ZR 7.212E+04 7.2121+04 7.212E+04 7.212E+04 7.212E+04 7.212E+04 7.212E+04 7.212E+04 7.212$+04 7.212E+04 7.212E+04
NB 6.057E-02 5.128E-02 2.384E-02 9.655E-03 3.721E-03 2.281E-06 4.362E-06 8.5261-06 1.269E-05 1.685E-05 2.177E-05
No 4.312E+00 4.430E+00 4.496E+00 4.524E+00 4.5351+00 4.542E+00 4.542E+00 4.542E+00 4.542E+00 4.542E+00 4.542E+00
TC 3.9511-05 4.111E-05 4.1111-05 4.111E-05 4.1111-05 4.I11E-05 4.111E-05 4.110E-05 4.1101-05 4.110E-05 4.110E-05
RU 8.4241-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.426E-05 8.427E-05 8.427E-05 8.4272-05 8.427E-05 8.427E-05
CD 2.868E-01 2.868E-01 2.868E-01 2.868E-01 2.868E-01 2.868E-01 2.868E-01 2.868E-01 2.868E-01 2.8681-01 2.868E-01
IN 8.795E-03 1.249E-02 1.462E-02 1.586E-02 1.657E-02 1.754E-02 1.754E-02 1.754E-02 1.754E-02 1.754E-02 1.754E-02
SN 1.064E+03 1.064E+03 1.064E+03 1.0641+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03 1.064E+03
B 5.7221-02 5.923E-02 5.855E-02 5.770E-02 5.677E-02 4.565Z-02 4.088E-02 3.915E-02 3.902E-02 3.903E-02 3.904E-02

TE 1.004E-03 2.420E-03 3.7541-03 5.0061-03 6.182E-03 1.770E-02 2.248E-02 2.424E-02 2.4391-02 2.4401-02 2.440E-02
LU 5.985E-04 1.113E-03 1.321E-03 1.405E-03 1.440E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03 1.463E-03
Hr 1.468E+01 1.467E+01 1.467E+01 1.467E+01 1.4671E+01 1.467E+01 1.467E+01 1.467E+01 1.467E+01 1.467E+01 1.467E+01
TA 9.201E-03 1.502E-02 1.632E-02 1.661E-02 1.667E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02 1.669E-02
w 3.646E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00 3.645E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 270 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

RE 2.458E-02 2.522E-02 2.534E-02 2.540E-02 2.542E-02 2.544E-02 2.544E-02 2.544E-02 2.544E-02 2.544E-02 2.544E-02
OS 2.744E-04 2.947E-04 3.002E-04 3.025E-04 3.034E-04 3.040E-04 3.040E-04 3.040E-04 3.040E-04 3.040E-04 3.040E-04
PB 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00 7.341E+00
SUITOT 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

TOTAL 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

CUMULATIVE TABLE TOTALS

AP+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04

OUTPUT UNIT - 6 PAGE 42
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 MTU O% MARK IV - 20% MARK IA FUEL 0 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MU, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARE IV - 20% MARK IA FUEL q 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
R 3 1.493E-01 1.472E-01 1.451E-01 1.431E-01 1.411E-01 1.127E-01 6.514E-02 4.857E-02 2.771E-02 1.581E-02 8.150C-03
H 4 5.485E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

HE 6 1.204E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LI 8 2.212E-02 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 8 2.078E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 10 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07

B 12 3.282E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
C 14 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.220E-01 1.216E-01 1.217E-01 1.215E-01 1.214E-01
C 15 3.644E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N 16 1.327E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
F 20 3.116E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

NE 23 3.980E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24 3.425E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 24M 6.903E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NA 25 1.987E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 27 8.166E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 28 1.943E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 29 5.129E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 30 4.974E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
51 31 4.625E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+01 0.000E+00 0.000E+00
SI 32 1.473E-10 1.473E-10 1.473E-10 1.472E-10 1.472E-10 1.466E-10 1.458E-10 1.442E-10 1.427E-10 1.412E-10 1.394E-10



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 271 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Chocked A. Savino Date 01/10/2011

P 32 9.204E-05 1.1012-06 1.331E-08 3.047E-10 1.491E-10 1.466E-10 1.4582-10 1.442E-10 1.427E-10 1.412E-10 1.394E-10
CA 45 1.856E-04 1.259E-04 8.536E-05 5.789E-05 3.926E-05 7.828E-08 3.312E-11 5.931E-18 1.062Z-24 1.902E-31 2.247E-39
SC 46 3.806E-02 1.788E-02 8.402E-03 3.948E-03 1.855E-03 1.047E-08 2.879E-15 2.177E-28 0.000E+00 0.000E+00 0.000E+00
SC 47 1.092E-01 6.831E-10 4.274E-18 2.674E-26 1.673E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
SC 48 1.051E-02 9.157E-18 7.978E-33 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 49 8.392E-03 0.000E+00 0.000E+00 O.00E+00 0.000+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.00OE+00
SC 50 1.731E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TI 51 1.573E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 52 9.704E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 53 2.182E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 54 2.204E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CR 51 4.107E+02 4.183E+01 4.260E+00 4.339E-01 4.420E-02 5.925E-18 8.588E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CR 55 6.5772+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 54 4.383E+00 3.579E+00 2.923E+00 2.387E+00 1.950E+00 7.630E-02 1.328E-03 4.026E-07 1.220E-10 3.698E-14 2.608E-18
NM 56 2.284E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 57 6.131E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00
MN 58 2.031E-04 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
FE 55 4.955E+01 4.635E+01 4.336E+01 4.057E+01 3.795E+01 1.3062+01 3.4452+00 2.3952-01 1.666E-02 1.158E-03 4.9842-05
FE 59 5.9442+00 1.456E+00 3.368E-01 8.740E-02 2.141E-02 3.608E-12 2.190E-24 0.000E+00 0.000E+00 O.000E+00 0.000E+00
CO 58 4.773E+01 1.952E+01 7.981E+00 3.264E+00 1.334E+00 8.151E-07 1.392E-14 4.059E-30 0.000E+00 0.000E+00 0.000E+00
Co 60 7.967&+00 7.709E+00 7.460E+00 7.219E+00 6.985E+00 4.127E+00 2.138E+00 5.739E-01 1.540E-01 4.134E-02 8.7559-03
CO 60M 1.187E+02 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
CO 61 1.628E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 62 5.710E-02 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
NI 59 7.342E-03 7.342E-03 7.342E-03 7.342E-03 7.342E-03 7.342E-03 7.342E-03 7.3412-03 7.340E-03 7.340E-03 7.339E-03
NI 63 9.256E-01 9.238E-01 9.221E-01 9.204E-01 9.186E-01 8.9142-01 8.584E-01 7.961E-01 7.383E-01 6.848E-01 6.265E-01
NI 65 9.384E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NI 66 4.793E-05 3.9862-17 3.314E-29 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
CD 64 1.175E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 66 2.533E+02 3.992E-17 3.320E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 43
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

14TU 80% MARK IV - 20% MARx IA FUEL 0 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MP, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
CU 67 2.424E-04 5.250E-15 1.137E-25 2.486E-36 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZN 65 8.513E-03 6.567E-03 5.066E-03 3.908E-03 3.014E-03 4.740E-05 2.638E-07 8.178E-12 2.535E-16 7.858E-21 3.759E-26
SR 89 6.072E+00 1.734E+00 4.950E-01 1.414E-01 4.036E-02 7.881E-11 1.023E-21 0.000E+00 0.000S+00 0.000E+00 0.000E+00



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 272 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SR 90 2.837E-06 2.820E-06 2.803E-06 2.787E-06 2.770E-06 2.519E-06 2.236E-06 1.762E-06 1.389E-06 1.095E-06 8.268E-07
SR 91 1.670E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000t+00 0.000E+00 0.0006+00 0,O00E+00
SR 93 5.769E-03 0.000+E00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 89M 1.530E-04 5.950E-13 2.316E-21 9.012E-30 0.000E+00 0.000E+00 o.0E+o0 0.000E+00 0.000E+00 0.000+00 0.000E+00
Y 90 3.182E+02 2.837E-06 2.804E-06 2.787E-06 2.771E-06 2.519E-06 2.237E-06 1.763E-06 1.389E-06 1.095E-06 8.270E-07
Y 91 1.453E+01 4.927E+00 1.670E+00 5.662E-01 1.919E-01 5.834E-09 2.342E-18 3.786E-37 0.000E+00 0.000S+00 0.000E+00
Y 92 1.880E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 93 5.768E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 94 1.194E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 96 7.6799-03 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00

ZR 89 1.531E-04 5.959E-13 2.319E-21 9.025E-30 5.600E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 93 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03
ZR 95 3.525E+03 1.311E+03 4.874E+02 1.812E+02 6.739E+01 9.009E-06 2,303E-14 1.505E-31 0.000E+00 0.000E+00 0.000E+00
ZR 97 1.10SE+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
NB 92 2.975E-02 5.870E-05 1.157E-07 2.276E-10 4.485E-13 0.000E+00 0.O00E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00
NB 93H 1.806E-05 4.544E-05 7.247E-05 9.916E-05 1.255E-04 5.045E-04 8.815E-04 1.400E-03 1.712E-03 1.899E-03 2.026E-03
NB 94 2.440E-08 2.440E-08 2.4406-08 2.440E-08 2.440E-08 2.440E-08 2.440E-08 2.439E-08 2.4386-08 2.437E-08 2.436E-08
NB 95 2.351E+03 2.005E+03 9.323E+02 3.776E+02 1.455E+02 2.000E-05 5.113E-14 3.340E-31 0.000E+00 0.000E+00 0.000E+00
NB 9514 2.516E+01 9.723E+00 3.616E+00 1.344E+00 5.000E-01 6.683E-08 1.708E-16 1.116E-33 0.000E+00 0.000E+0 0.O00E+00
NB 96 1.543E+00 0.000E+00 0.000E+00 0.000E+00,0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE 97 1.108E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 974 1.049E+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NB 98 6.404E-05 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00
Ho 93M 8.854E-03 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OO0E+00 0.0006+00 0.OO0E+00 0.000E+00
0O 93 1.508E-05 1.50SE-05 1.508E-05 1.508E-05 1.508E-05 1.507E-05 1.505E-05 1.502E-05 1.499E-05 1.497E-05 1.493E-05
Ho 99 6.194E+00 6.258E-10 6.322E-20 6.3876-30 0.000V+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E400
M0101 1.543E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.0006+00 0.000E+00
TC 99 6.699E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.971E-07 6.9716-07 6.971E-07 6.971E-07
TC100 9.043E-03 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC101 1.5426+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00
AG108 8.246E-05 3.638E-10 3.832E-10 3.827E-10 3.822E-10 3.739E-10 3.639E-10 3.446E-10 3.263E-10 3.089E-10 2.897E-10
AG108M 4.318E-09 4.312E-09 4.306E-09 4.300E-09 4.294E-09 4.202E-09 4.069E-09 3.871E-09 3.666E-09 3.471E-09 3.255E-09
AG109M 2.273E-03 1.983E-03 1.730E-03 1.510E-03 1.317E-03 1.485E-04 9.705E-06 4.145E-08 1.770E-10 7.553E-13 1.209E-15
AGINO 9.143E-05 4.811E-09 3.735E-09 2.899E-09 2.250E-09 3.910E-11 2.467E-13 9.821E-18 3.909E-22 1.556E-26 9.965E-32
AG110M 4.660E-07 3.617E-07 2.808E-07 2.180E-07 1.692E-07 2.940E-09 1.855E-11 7.384E-16 2.939E-20 1.170E-24 7.517E-30
CD107 8.636E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD109 2.273E-03 1.983E-03 1.730E-03 1.510E-03 1.317E-03 1.485E-04 9.705E-06 4.145E-08 1.769E-10 7.551E-13 1.209E-15
CDI1M 1.535E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD115 1.905E+00 8.161E-13 4.029E-25 1.643E-37 0.0006+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00
CD11SM 1.188E-01 2.874E-02 6.952E-03 1.682E-03 4.068E-04 5.586E-14 2.626E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117 6.182E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117M 2.166E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.O00E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
CD119 1.433E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 273 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

CD121 4.360E-05 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.00OE+00
IN113M 8.800E+01 5.078E+01 2.930E+01 1.691E+01 9.757E+00 1.474E-03 2.467E-08 6.9r7E-18 1.939E-27 0.000E+00 0.000E+00
IN114 2.028E+00 1.286E-01 3.582E-02 9.977E-03 2.779E-03 3.642E-12 2.873E-23 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN114M 4.825E-01 1.344E-01 3.743E-02 1.042E-02 2.903E-03 3.806E-12 3.002E-23 0.000E+00 0.000E+00 0.0009+00 0.00E+00
IN116 7.246E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+O0 0.00E+00 0.000E+00 0.0008+00 0.000E+00

OUTPUT UNIT - 6 PAGE 44
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

S1NTU 80% MARK IV - 20% MAE IA FUEL 8 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 M11, BURNDP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"-2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% KARE IV - 20% HARK IA FUEL e 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.O0 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
IN116H 1.202E-02 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN117 8.737E-02 0.000E+00 0.0008+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00
IN117M 5.847E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
IN118 1.892E-02 0.000E+00 0.0009400 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
IN119 1.340E-02 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.0008+00 0.0OE+00 0.00DE+00 0.000E+00 0.0008+00 0.000+00
IN119M 1.433E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.00E+00
IN121 3.575E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S113 8.796Z+01 5.075Z+01 2.929E+01 1.690E+01 9.751E+00 1.473E-03 2.466E-08 6.913E-18 1.938E-27 5.439E-37 0.000+00
SY113M 8.740E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00
38117M 9.599E+02 1.046E+01 1.139E-01 1.242E-03 1.353E-05 0.0008+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN119M 1.6118+02 1.2441+02 9.608E+01 7.421E+01 5.731E+01 9.190E-01 5.244E-03 1.707E-07 5.558E-12 1.809E-16 9.171E-22
SN121 5.396E+02 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN121M 1.218E-02 1.214E-02 1.2108-02 1.206E-02 1.202E-02 1.137E-02 1.061E-02 9.233E-03 8.037E-03 6.996E-03 5.940E-03
SN123 2.257E+01 1.383E+01 8.4711+00 5.189E+00 3.179E+00 1.251E-03 6.937E-08 2.132E-16 6.554E-25 2.014E-33 0.000E+00
SN123M 2.132E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125 1.960E+02 2.747E-01 3.865E-04 5.428E-07 7.657E-10 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.008+00 0.000E+00
SN125M 1.580E+02 0.000E+00 0.000E+00 0.0008+00 O.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.0008+00 0.000E+00
SE122 4.469E+00 2.954E-10 1.953E-20 1.291E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB122M 3.888E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00
S9124 2.469E-02 8.629E-03 3.015E-03 1.054E-03 3.682E-04 1.819E-11 1.341E-20 6.082E-39 0.000E+00 0.000E+00 0.000E+00
SB124M 2.140E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00
B125 2.228E+01 2.270E+01 2.133E+01 2.003E+01 1.882E+01 6.916E+00 1.979E+00 2.620E-01 1.327E-02 1.086E-03 5.670E-05
S3126 2.783E-01 1.686E-03 1.022E-05 6.192E-08 3.752E-10 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S81268 3.471E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.0008+00 0.0008+00 0.0008+00 0.000E+00 0.000E+00
T.E123M 4.806E-04 2.832E-04 1.669E-04 9.835E-05 5.795E-05 1.225E-08 3.122E-13 2.028E-22 1.3178-31 0.000E+00 0.000E+00
TE125M 2.324Z+00 4.311E+00 4.791E+00 4.749E+00 4.545E+00 1.687E+00 4.828E-01 3.954E-02 3.237E-03 2.651E-04 1.383E-05
TE127 9.119E-05 8.192E-07 4.584E-07 2.565E-07 1.435E-07 1.325E-11 1.199E-16 9.815E-27 9.397E-37 0.0O0E+00 0.000Z+00
TE1278 1.495E-06 8.363E-07 4.680E-07 2.618E-07 1.465E-07 1.352E-11 1.224E-16 1.002E-26 8.212E-37 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 274 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

LU176M 1.620E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
LU177 5.967E-03 9.006E-07 2.813E-07 1.870E-07 1.243E-07 1.807E-10 5.118E-14 4.126E-21 3.326E-28 2.682E-35 0.000E+00
LU177N 2.768E-06 1.840E-06 1.223E-06 8.131E-07 5.405E-07 7.840E-10 2.226E-13 1.794E-20 1.446E-27 1.166E-34 0.000E+00
HF175 9.218E+00 3.732E+00 1.5111+00 6.118E-01 2.477E-01 1.291E-07 1.808E-15 3.548E-31 0.000E+00 0.000E+00 0.000E+00
RF178M 1.986E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOE+00 0.000E+00
HF179N 2.353E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
HF180M 5.133E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XF181 1.283E+02 2.883E+01 6.479E+00 1.456Z+00 3.272E-01 1.384E-11 1.492E-24 0.000E+00 0.000E+00 0.0001+00 0.000E+00
RF182 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09
TA182 4.486E-01 2.587E-01 1.492E-01 8.605E-02 4.963E-02 7.442E-06 5.968E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09
TA182M 1.345E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000r+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TA183 6.6269-01 2.701E-06 1.101E-11 4.487E-17 1.829E-22 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
w181 1.618E-01 9.595E-02 5.691E-02 3.376E-02 2.002E-02 4.701E-06 1.366E-10 1.154E-19 9.747E-29 8.157E-38 0.000E+00
W183M 6.634E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
W185 4.911E+00 2.114E+00 9.102E-01 3.918E-01 1.687E-01 2.349E-07 1.123E-14 2.570E-29 0.000M+00 0.000E+00 0.000E+00
W165M 9.413E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00
W187 2.426E+02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
N188 2.294E-01 9.215E-02 3.702E-02 1.487E-02 5.973E-03 2.747E-09 3.289E-17 4.715E-33 0.000E+00 0.000E+00 0.000E+00
RE186 2.563E-01 1.3501-08 7.113E-16 3.747E-23 1.974E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.000E+00
RE187 9.276E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.400E-10 9.408E-10 9.408E-10
RE188 5.156E+00 9.310E-02 3.740E-02 1.502E-02 6.035E-03 2.775E-09 3.323E-11 4.764E-33 0.000E+00 0.000E+00 0.000E+00
RE188M 4.820E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE189 1.463E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 45
ORIGEN2 V2.2 15-4-2002), Run on 07/27/10 at 06:32:17

* 1MTU 80% NARK IV - 20% MARK IA FUEL 0 6% PU-240
ACTIVATION PRODUCTS

PONER- 1.00000E+00 MW, BURNUP- 1.0000E+00 MND, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMNARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARK IV - 20% MAR IA FUEL 8 6% PU-240

0.00 y 0.25 Y 0.50 y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
PB205 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10
PB209 2.357E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SUNTOT 5.091E+04 3.767E+03 1.692E+03 7.5661+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01

TOTAL 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
OUTPUT UNIT - 6 PAGE 46

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 NTU 80% MARK IV - 20% MARK IA FUEL 0 6% PU-240
ACTIVATION PRODUCTS



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 275 of 1134

Cole. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Oiginator W- Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

POWER- 1.00000Z+00 ME, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/C142-SEC

7 SUM14ARY TABLE: RADIOACTIVITY, CURIES
1 1TU 80% MARK IV - 20% NAMS IA FUEL 6 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 2.041E-01 1.472E-01 1.451E-01 1.431E-01 1.411E-01 1.127E-01 8.514E-02 4.857E-02 2.771E-02 1.561E-02 8.150E-03

HE 1.204E+02 0.000E+00 0.000E+00 0..OOE+00 0.00+00 0..00E+00 0..00E+00 0.00+00 00E+ .00 0.000+00
LI 2.212E-02 0.000E+0O 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0006+00 0.000x+00
BE 2.078z+02 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07 4.692E-07
B 3.282E-02 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0005+00 0.000E+00
C 1.222E-01 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.221E-01 1.220E-01 1.218E-01 1.217Z-01 1.2155-01 1.214E-01
N 1.327E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
F 3.116E-02 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00

NE 3.980E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.0005+00 0.000E+00 0.0005+00 0.000+00 0.000E+00
NA 4.134E+01 0.000E+00 0.000E+00 0.000E+00 O.00E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MG 8.166E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
AL 1.943E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SI 4.625E+00 1.4735-10 1.473E-10 1.472E-10 1.472E-10 1.466E-10 1.458E-10 1.442E-10 1.427E-10 1.412E-10 1.394E-10

P 9.204E-05 1.101E-06 1.331E-08 3.047E-10 1.491E-10 1.466Z-10 1,458E-10 1.442E-10 1.427E-10 1.412E-10 1.3943-10
CA 1.856E-04 1.259E-04 8.536E-05 5.789E-05 3.926E-05 7.828E-08 3.312E-11 5.9315-18 1.062E-24 1.902E-31 2.247E-39
SC 1.663E-01 1.788E-02 8.402E-03 3.948E-03 1.855E-03 1.047E-08 2.879E-15 2.177Z-28 0.000E+00 0.000E+00 0.000E+00
TI 1.573E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00
V 9.7075+01 1.603E-15 1.603Z-15 1.6035-15 1.6033-15 1.603E-15 1.603E-15 1.603E-15 1.6035-15 1.603E-15 1.603E-15
CR 4.173E+02 4.183E+01 4.260E+00 4.339E-01 4.420E-02 5.925E-18 8.588E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00
MN 2.288E+03 3.579E+00 2.923E+00 2.387E+00 1.950E+00 7.630E-02 1.328E-03 4.026E-07 1.220E-10 3.698E-14 2.60SE-18
FE 5.549E+01 4.7812+01 4.372E+01 4.065E+01 3.797E+01 1.306E+01 3.445E+00 2.395E-01 1.666E-02 1.158E-03 4.984E-05
CO 1.746E+02 2.7235+03 1.544E+01 1.048E+01 8.320E+00 4.127Z+00 2.1385+00 5.739E-01 1.540E-01 4.134E-02 8.755E-03
NI 1.032E+01 9.312E-01 9.295E-01 9.277E-01 9.2605-01 8.987E-01 8.658E-01 8.035E-01 7.457E-01 6.921E-01 6.338E-01
CU 1.429E+03 5.290E-15 1.137E-25 2.486E-36 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0005+00
2N 8.513E-03 6.567E-03 5.0665-03 3.9085-03 3.014E-03 4.740E-05 2.638E-07 8.178E-12 2.535E-16 7.858E-21 3.759E-26
SR 7.748E+00 1.734E+00 4.951E-01 1.414E-01 4.036E-02 2.519E-06 2.236E-06 1.7625-06 1.389E-06 1.095E-06 8.268E-07
Y 3.528E+02 4.927E+00 1.670E+00 5.662E-01 1.9193-01 2.525E-06 2.237E-06 1,763E-06 1.389E-06 1.095E-06 8.270E-07
ZR 1.461E+04 1.311E+03 4.874S+02 1.812Z+02 6.740E+01 2.304E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03 2.295E-03
NB 2.395E+04 2.015E+03 9.360E+02 3.789E+02 1.460E+02 5.246E-04 8.815E-04 1.400E-03 1.712E-03 1.8995-03 2.026E-03
NO 7.746E+00 1.50SE-05 1.508E-05 1.508E-05 1.508E-05 1.507E-05 1.505E-05 1.502E-05 1.4995-05 1.497E-05 1.493E-05
TC 1.551E+00 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.972E-07 6.971E-07 6.9713-07 6.971E-07 6.971E-07
AG 2.448E-03 1.984E-03 1.731E-03 1.510E-03 1.317E-03 1.485E-04 9.710E-06 4.5665-08 4.169E-09 3.781E-09 3.544E-09
CD 2.115E+00 3.073E-02 8.683E-03 3.191E-03 1.724E-03 1.455E-04 9.705E-06 4.145E-08 1.769L-10 7.551E-13 1.2095-15
IN 9.077E+01 5.105E+01 2.938E+01 1.693E+01 9.763E+00 1.474E-03 2.4673-08 6.740E-17 6.048E-17 6.048E-17 6.048e-17
SN 2.213E+03 1.997E+02 1.340E+02 9.631E+01 7.026E+01 9.331E-01 1.585E-02 9.233E-03 8.037E-03 6.996E-03 5.940E-03
8 2.713E+01 2.271E+01 2.133E+01 2.003E+01 1.882E+01 6.916E+00 1.979E+00 1.620E-01 1.327z-02 1.0865-03 5.670-05
TE 2.325E+00 4.311E+00 4.791E+00 4.749E+00 4.545E+00 1.687E+00 4.828E-01 3.954E-02 3.237E-03 2.651E-04 1.383E-05
LU 1.679E-01 2.740E-06 1.504E-06 1.000E-06 6.648E-07 9.647E-10 2.738E-13 2.207E-20 1.779E-27 1.434E-34 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 276 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

HF 2.515E+03 3.256E+01 7.990E+00 2.068E+00 5.749E-01 1.350E-07 5.845E-09 5.845E-09 5.845E-09 5.845E-09 5.845E-09
TA 1.113e+00 2.587E-01 1.492E-01 8.6015E-02 4.963E-02 7.442E-06 5.968E-09 5.845E-09 5.845E-09 5.8451-09 5.845E-09
W 2.485E+02 2.302E+00 1.004E+00 4.405E-01 1.947E-01 4.939E-06 1.366E-10 1.154E-19 9.747E-29 8.157E-38 0.000E+00

RE 1.023E+01 9.310E-02 3.740E-02 1.502E-02 6.035E-03 3.716E-09 9.408E-10 9.408E-10 9.408E-10 9.408E-10 9.40E-10
PB 2.357E-03 8.653E-20 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10 8.653E-10
SUNTOT 5.091E+04 3.767E+03 1.692E+03 7.566402 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01

TOTAL 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01

CUMULATIVE TABLE TOTALS

AP+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
ACT+FP 0.000E+00 0.000E+400 0.OOE+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+400 0.0004E+00
AP+ACT+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01

OUTPUT UNIT - 6 PAGE 47
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 MTU 80% MARK IV - 20% MARK IA FUEL 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM-2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 MTU 80% MARK IV - 20% HARE IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
H 3 5.025E-06 4.955E-06 4.886E-06 4.818E-06 4.751E-06 3.795E-06 2.867E-06 1.635E-06 9,329E-07 5.322E-07 2.744E-07

HE 6 1.119E+00 0.0O0E+00 0.0O0E+00 0.0001+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LI 8 8.246E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 8 1.170E-O 0.000E+00 0.000E+00 0.000E+0 0.000E+00 0.00E+00 O.0001+00 0.001E+00 0.000E+00 0.000E+00 0.000+00
BE 10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10
8 12 2.601E-03 0.000E+00 0.0O0E+.00 0.000E+00 0.000E+00 0.00 0.000E+00 0.000+00 0.000E00 0.00 0.000E+00
C 14 3.581E-05 3.581E-05 3.581E-05 3.581E-05 3.581E-05 3.579E-05 3.577E-05 3.573E-05 3.568E-05 3.564E-05 3.559E-05
C 15 6.201E-07 0.000E+00 0.001E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
N 16 5.749E-06 0.OOOE400 0.000E+00 0.000E+00 0.000E+00 0.000E400 0.0001+00 0.000E+00 0.000B+00 0.000E+00 0.000E+00
F 20 1.299E-03 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00

NE 23 4.878E-03 0.000E+00 0.000E:00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00000 0.000E+00 0.000E+00
NA 24 9.492E-Ol 0.0001:+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.001:+00 0.O001+00 0.000E+00 0.00E+00
WA 24M 1.931E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.00OE+00
NA 25 2.165E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00 0.000E+00 0.000E+00
NG 27 7.711E-01 0.000E+00 O.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.0O0E+00 0.000E+00
AL 28 3.484E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 29 7.147E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 30 1.687E-05 0.000E+00 0.000E+00 0,0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SI 31 1.635E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 277 of 1134

Calc. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/102011
Checked A. Savino Date 01/10/2011

SI 32 1.834E-13 1.834E-13 1.833E-13 1.833E-13 1.932E-13 1.824E-13 1.815E-13 1.795E-13 1.776E-13 1.7581-13 1.736E-13
P 32 9.329E-07 1.116E-0 1.350E-10 3.089E-12 1.511E-12 1.486E-12 1.478E-12 1.462E-12 1.447E-12 1.431S-12 1.413E-12

CA 45 8.494E-08 5.760E-08 3.906K-08 2.649E-08 1.796E-0 3.582E-11 1.516E-14 2.714E-21 4.860E-28 8.702E-35 1.029E-42
SC 46 4.787E-04 2.249E-04 1.057E-04 4.966E-05 2.333E-05 1.317E-10 3.621E-17 2.739E-30 0.000E+00 0.0001+00 0.0001+00
SC 47 1.752E-04 1.096E-12 6.861E-21 4.293E-29 2.686E-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SC 48 2.223E-04 1.937E-19 1.687E-34 0.OO0E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00
SC 49 9.989E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Sc 50 4.953E-06 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TI 51 1.151E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
V 52 1.446E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.0001+00 0.0001+00
V 53 2.635E-04 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.0001+00
V 54 9.539E-06 0.000E+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000Z+00
CR 51 8.013E-02 8.976E-03 9.142E-04 9.311Z-05 9.484E-06 1.271E-21 1.843E-41 0.0001+00 0.000E+00 0.000E+0O 0.00OE+00
CR 55 4.293E-02 0.0001+00 0.OO0E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 O.000E+00
M 54 2.182E-02 1.782E-02 1.455E-02 1.188E-02 9.705E-03 3.798E-04 6.613E-06 2.004E-09 6.075E-13 1.841E-16 1.298E-20
N 56 3.413E+01 0.0001+00 0.000Z+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.00OE+00

MN 57 4.256E-04 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.0001+00 0.000+00 0.000E+00 0.000E+00 0.000E+00
MN 58 4.811E-06 0.0001+0 0.OOOE+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
FE 55 1.674E-03 1.566E-03 1.465E-03 1.371E-03 1.282E-03 4.414E-04 1.164E-04 8.094Z-06 5.628E-07 3.9131-08 1.684E-09
FE 59 4.601E-02 1.127E-02 2.762E-03 6.766E-04 1.658E-04 2.793E-14 1.695E-26 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Co 58 2.855E-01 1.167E-01 4.774E-02 1.952E-02 7.981E-03 4.875E-09 8.325E-17 2.428E-32 0.000E+00 0.000E+00 0.000E+00
CO 60 1.228E-01 1.189E-01 1.150E-01 1.113E-01 1.077E-01 6.364E-02 3.2971-02 8.848E-03 2.375E-03 6.373E-04 1.350E-04
CO 60H 4.4362-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CO 61 5.271E-04 0.000E+00 0.000E+00 0.000E+00 0.000r+00 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00
CO 62 1.0831-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 O.000E+00 0.000E+00 0.0001+00
I1 59 2.9161-07 2.916E-07 2.916E-07 2.916E-07 2.916E-07 2.91SE-07 2.916E-07 2.916E-07 2.915E-07 2.9156-07 2.915E-07
NI 63 9.327E-05 9.310E-05 9.292Z-05 9.275Z-05 9.257E-05 8.9821-05 8.650E-05 8.022E-05 7.440E-05 6.900E-05 6.313E-05
KI 65 6.5701-02 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 64 2.181E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 66 1.734E+00 2.733E-19 2.273E-31 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CU 67 3.892E-07 8.430E-18 1.826E-28 3.9911-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZN 65 2.979E-05 2.298E-05 1.773E-05 1.368E-05 1.055E-05 1.659E-07 9.234E-10 2.8621-14 8.872E-19 2.750E-23 1.316E-28

OUTPUT UNIT - 6 PAGE 48
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 KIU 80% MARK IV - 20% MARE IA FUEL @ 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 N, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM-*2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 MTU 80 MARE IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
SR 89 2.099E-02 5.994E-03 1.711E-03 4.887E-04 1.395E-04 2.724E-13 3.536E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 278 of 1134

Catc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

SR 90 3.293E-09 3.273E-09 3.254E-09 3.234E-09 3.215E-09 2.923E-09 2.595E-09 2.046E-09 1.612E-09 1.271E-09 9.596E-10
SR 91 1.338E-02 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 93 8.740E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 89M 8.312E-07 3.234E-15 1.258E-23 4.897E-32 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
Y 90 1.764E+00 1.572E-08 1.554E-08 1.545E-08 1.536Z-08 1.396E-08 1.240E-08 9.771E-09 7.701E-09 6.070E-09 4.584E-09
Y 91 5.219E-02 1.170E-02 5.999E-03 2.033E-03 6.893E-04 2.095E-11 8.411E-21 1.360E-39 0.000E+00 0.000E+00 0.000E+00
Y 92 1.892E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 93 4.315E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 94 1.990E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Y 96 1.761E-04 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 89 1.146E-06 4.458E-15 1.735E-23 6.752E-32 4.190E-40 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 93 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.667E-07 2.6671-07 2.667E-07 2.667E-07
ZR 95 1.785E+01 6.639E+00 2.469E+00 9.180E-01 3.414E-01 4.563E-08 1.166E-16 7.621E-34 0.000E+00 0.000E+00 0.000E+00
ZR 97 5.775E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00
NB 92 2.663E-04 5.254E-07 1.035E-09 2.037E-12 4.014E-15 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
N8 93M 3.200E-09 8.051E-09 1.284E-08 1.757E-08 2.224E-08 8.938E-08 1.562E-07 2.481E-07 3.033E-07 3.364E-07 3.590E-07
NO 94 2.487E-10 2.487E-10 2.487E-10 2.487E-10 2.487E-10 2.486E-10 2.486E-10 2.485E-10 2.484E-10 2.483E-10 2.482E-10
N8 95 1.128E+01 9.617E+00 4.472E+00 1.811E+00 6.979E-01 9.594E-08 2.452E-16 1.602E-33 0.000E+00 0.000E+00 0.000E+00
NB 95M 3.496E-02 1.351E-02 5.024E-03 1.868E-03 6.947E-04 9.286E-11 2.374E-19 1.551E-36 0.000E+00 0.0O0E+00 0.000E+00
NB 96 2.565E-02 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO 97 7.3771+01 0.000E+00 0.000E+00 0.0O0E+00 0.00OE+00 0.000E+00 O0.0E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
N8 97M 4.619E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00
NB 98 7.9041-07 0.000E+00 0.000E+00 0.O00+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
NO 93 1.239E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1O 93 1.413E-09 1.413E-09 1.413E-09 1.413E-09 1.412E-09 1.411E-09 1.410E-09 1.407E-09 1.404E-09 1.402E-09 1.398E-09
14 99 1.989E-02 2.010E-12 2.030E-22 2.051E-32 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
10101 1.762E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000+00 0.0O0E+00 0.000E+00
TC 99 3.360E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10
TC100 7.961E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC101 7.403E-03 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG108 3.070E-07 1.429E-12 1.427E-12 1.425E-12 1.423E-12 1.3929-12 1.355E-12 1.283E-12 1.215E-12 1.150E-12 1.078S-12
AG1O8M 4.182E-11 4.176E-11 4.171E-11 4.165E-11 4.159E-11 4.070E-11 3.960E-11 3.750E-11 3.551E-11 3.362E-11 3.152E-11
AG109M 1.172E-06 1.022E-06 8.920E-07 7.782E-07 6.790E-07 7.656E-08 5.003E-09 2.136E-11 9.122E-14 3.893E-16 6.232E-19
AG110 6.568E-07 3.457E-11 2.683E-11 2.083E-11 1.617E-11 2.809E-13 1.773E-15 7.055E-20 2.808E-24 1.118E-28 7.159E-34
AG110M 7.782E-09 6.041E-09 4.689E-09 3.640E-09 2.825E-09 4.909E-11 3.098E-13 1.233E-17 4.908E-22 1.953E-26 1.2554-31
CD107 6.180E-06 0.000E+00 0.000E+00 0.000S+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00
CD109 2.641E-07 2.304E-07 2.010E-07 1.754E-07 1.530E-07 1.726E-08 1.128E-09 4.815E-12 2.055E-14 8.773E-17 1.405E-19
CD111M 3.602E-05 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000V+00
CD115 6.048E-03 2.781E-15 1.279E-27 5.216E-40 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.0001+00
CD115M 4.432E-04 1.072E-04 2.593E-05 6.272E-06 1.517E-06 2.084E-16 9.796E-29 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD117 4.452E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.0001+00 0.000E+00 0.0001+00
CD117M 1.760E-05 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 O.000E+00 0.0O0E+00 0.000E+00 O.OOOE+00 0.000E+00
CD119 1.571E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 279 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

CD121 7.224E-07 0.000Z+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN113H 2.050E-01 1.183E-01 6.827E-02 3.939E-02 2.273t-02 3.433E-06 5.748E-11 1.611E-20 4.517E-30 0.ODOE+00 0.000E+00
IN114 9.660E-03 6.126E-04 1.706E-04 4.752E-05 1.323E-05 1.735E-14 1.368E-25 0.000E+00 0.000E+00 0.000E+00 0.O00E+00
IN114M 6.847E-04 1.907E-04 5.312E-05 1.479E-05 4.120E-06 S.401E-15 4.260E-26 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
IN116 5.936E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00
IN116M 1.978E-04 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
IN117 3.936E-04 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 49
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* 1MTU 80% MARE IV - 20% MARK IA FUEL 0 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.000001+00 LN, BURmUP- 1.00000E+OO mD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 NTU 80% MARE IV - 20% MARE IA FUEL 6 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
IN117M 2.208E-04 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
IN118 2.2848-04 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN119 1.072E-04 0.000E+00 0.000E+00 0.0001+00 0.00OE+00 0.000E+00 0.0001+00 0.000E+00 0.000+00 0.000E+00 0.000E400
IN119H 1.211E-06 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E00 0.0001E00 0.0001+00 0.0001400 0.0001+00 0.0001400
10121 4.3058-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
SN113 1.465E-02 8.454E-03 4.878E-03 2.8151-03 1.6241-03 2.453&-07 4.107E-12 1.151E-21 3.2281-31 9.059E-41 0.000E+00
SN113M 4.108E-02 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S117H 1.7806+00 1.940E-02 2.113E-04 2.303E-06 2.509E-08 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.0OOE+00
8N119M 8.325E-02 6.430E-02 4.966E-02 3.836E-02 2.962E-02 4.750E-04 2.710E-06 8.824E-11 2.873E-15 9.352E-20 4.740E-25
$N121 6.525E-01 0.0O0E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00
SN121M 2.4411-05 2.433E-05 2.424E-05 2.416E-05 2.408E-05 2.2781-05 2.125E-05 1.850E-05 1.610E-05 1.402E-05 1.1901-05
SN123 7.049E-02 4.319E-02 2.646E-02 1.621E-02 9.929E-03 3.908E-06 2.167E-10 6.660V-19 2.0471-27 6.291E-36 0.000E+00
SN123M 7.768E-04 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000S+00 0.000E+00 0.000Z+00 0.0001+00 0.0O0E+00 0.0001+00
SN125 1.299E+00 1.821E-03 2.561E-06 3.597E-09 5.074E-12 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125M 1.063E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S8122 2.665E-02 1.762E-12 1.164E-22 7.697E-33 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+0 0.0O0E+00 0.000E+00
SB1221 3.733E-05 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0009+00 0.0003+00 0.000E+00 0.000E+00
S8124 3.279E-04 1.146Z-04 4.004E-05 1.399E-05 4.889E-06 2.416E-13 1.780E-22 8.0751-41 0.000E+00 0.000E+00 0.000E+00
SB124M 5.503E-07 0.000E+00 0.0001+00 0.0001+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB125 6.966E-02 7.096E-02 6.667E-02 6.263E-02 5.883E-02 2.162E-02 6.187E-03 5.066E-04 4.148E-5 3.396E-06 1.773E-07
8B126 5.141E-03 3.116E-05 1.888E-07 1.144E-09 6.933F-12 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0.000E+O0 0.000E+00
SB126M 4.420E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.00O1+00 0.000E+00
TE123M 7.000E-07 4.125E-07 2.431E-07 1.432E-07 8.440E-08 1.784E-11 4.547Z-16 2.953E-25 1.918E-34 0.O00E+00 0.000E+00
TE125M 1.954E-03 3.623E-03 4.027E-03 3.992E-03 3.820E-03 1.418E-03 4.058E-04 3.323E-05 2.721E-06 2.228E-07 1.163E-08
TE127 1.231E-07 1.106E-09 6.189E-10 3.463E-10 1.938E-10 1.789E-14 1.619E-19 1.325E-29 1.269E-39 0.000E+00 0.0O0E+00
L0176H 1.258E-03 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 280 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

1,177 6.438E-06 9.715E-10 3.035E-10 2.017E-10 1.341E-10 1.950E-13 5.522E-17 4.451E-24 3.58E-31 2.893E-38 0.000E+00
LU177M 2.228E-08 1.481E-08 9.846E-09 6.545E-09 4.351E-09 6.311E-12 1.792E-15 1.444E-22 1.164E-29 9.384E-37 0.000E+00
HF175 2.267E-02 9.178E-03 3.716E-03 1.505E-03 6.091E-04 3.175E-10 4.448E-18 8.726E-34 0.000E+00 0.000E+00 0.000E+00
KF178M 1.350E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00
RF179M 5.271E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00
HF180M 3.475E-02 0.00OE+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000E+00
HF181 5.735E-01 1.289E-01 2.896E-02 6.508E-03 1.462E-03 6.184E-14 6.669E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
H7182 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11 1.732E-11
TA182 3.994E-03 2.303E-03 1.328E-03 7.661E-04 4.419E-04 6.626E-08 5.314E-11 5.204E-11 5.204E-11 5.204E-11 5.204E-11
TA182M 4.010E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
TA183 4.203E-03 1.713E-08 6.982E-14 2.846E-19 1.160E-24 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00
N181 4.631E-05 2.7472-05 1.629E-05 9.665E-06 5.733E-06 1.346E-09 3.912E-14 3.304E-23 2.790E-32 2.335E-41 0.00OE+00
W183M 1.022E-03 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
9185 3.697E-03 1.592E-03 6.852E-04 2.950E-04 1.270E-04 1.769E-10 8.457E-18 1.934E-32 0.000E+00 0.000E+00 0.000E+00
W185M 1.099E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
W187 1.100E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
v188 1.372E-04 5.5119-05 2.214E-05 8.894E-06 3.573E-06 1.643E-12 1.967E-20 2.820E-36 0.000E+00 0.000E+00 0.000E+00
RE186 5.479E-04 2.887E-11 1.521E-18 8.012E-26 4.221E-33 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE187 1.424E-11 1.444E-13 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11
RE188 2.558E-02 4.619E-04 1.856E-04 7.454E-05 2.994E-05 1.377E-11 1.649E-19 2.364E-35 0.0002+00 0.000E+00 0.000E+00
RE188m 4.914E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RE189 8.758E-08 0.0002+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00
PB205 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14 2.513E-14
P8209 2.710E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00
SUMTOT 2.996E+02 1.704E+01 7.392E+00 3.051E400 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.4702-04

TOTAL 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.4702-04
OUTPUT UNIT - 6 PAGE 50

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 MTU 80% MARK IV - 20% MARK IA FUEL 6% PU-240
ACTIVATION PRODUCTS

POWER- 1.00000E+00 NW, BURNUP- 1.00000E+00 MD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THEPHAL POWER, WATTS
1 MTU 80% MARK IV - 20% MARK IA FUEL 5 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 y 51.8 Y
H 5.025E-06 4.955E-06 4.886E-06 4.818E-06 4.751E-06 3.795E-06 2.867E-06 1.635E-06 9.329E-07 5.322E-07 2.744E-07

HE 1.119E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
LI 8.246E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BE 1.170E-01 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10 5.632E-10

B 2.601E-03 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
C 3.643E-05 3.581E-05 3.581E-05 3.581E-05 3.581E-05 3.579E-05 3.577E-05 3.573E-05 3.568E-05 3.564E-05 3.559E-05



W ash ing ton C 03sure H an ford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 281 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

N 5.749E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
F 1.299E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+0 0.0009+00 0.000E+00

NE 4.878E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,000E+00 0.0001+00 0.000E+00
NA 9.706E-01 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.00O0+00 0.000E+00 0.000E+00 0.0009+00
MG 7.711E-01 0.000E+00 0.000Z+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AL 3.485E+01 0.000E+00 0.OOOE+00 0.000E+00-0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00
31 1.635E-02 1.834E-13 1.833E-13 1.833E-13 1.832E-13 1.824E-13 1.815E-13 1.795E-13 1.776E-13 1.758E-13 1.736E-13
P 9.329E-07 1.116E-08 1.350E-10 3.089E-12 1.511E-12 1.486E-12 1.478E-12 1.462E-12 1.447E-12 1.431E-12 1.413E-12

CA 8.4941-08 5.7601-08 3.906E-08 2.649E-08 1.796E-08 3.582E-11 1.516E-14 2.714E-21 4.8601-28 8.702E-35 1.029E-42
SC 9.811E-04 2.249E-04 1.057E-04 4.966Z-05 2.333E-05 1.317E-10 3.621E-17 2.739E-30 0.0001+00 0.0001+00 0.000E+00
TI 1.151E-03 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
V 1.446E+00 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17 1.767E-17
CR 1.3111-01 8.976E-03 9.142E-04 9.311E-05 9.484E-06 1.2715-21 1.843E-41 0.0DOE+00 0.000Z+00 0.0001+00 0.000E+00
MN 3.4151+01 1.782E-02 1.455E-02 1.188E-02 9.705E-03 3.798E-04 6.613E-06 2.004E-09 6.075E-13 1.841E-16 1.298E-20
FE 4.769E-02 1.204E-02 4.227E-03 2.047S-03 1.448E-03 4.414E-04 1.164E-04 8.094E-06 5.628E-07 3.913E-08 1.684E-09
CO 4.543E-01 2.356E-01 1.628E-01 1.308E-01 1.157E-01 6.364E-02 3.297E-02 8.848E-03 2.375E-03 6.373E-04 1.350E-04
NI 6.579E-02 9.339E-05 9.321E-05 9.304E-05 9.286E-05 9.012E-05 8.679E-05 8.052E-05 7.469E-05 6.329E-05 6.342E-05
CU 3.915E+00 8.703E-18 1.828E-28 3.991E-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00
ZN 2.979E-05 2.298E-05 1.773E-05 1.368E-05 1.055E-05 1.659E-07 9.234E-10 2.862E-14 8.8721-19 2.750E-23 1.316E-28
SR 3.446E-02 5.994E-03 1.711E-03 4.887E-04 1.395E-04 2.924E-09 2.595E-09 2.046E-09 1.6129-09 1.271E-09 9.596E-10
Y 2.025E+00 1.770E-02 5.999E-03 2.033E-03 6.893E-04 1.398E-08 1.240E-08 9.7711-09 7.701E-09 6.070E-09 4.584E-09
ER 7.561E+01 6.639E+00 2.469E+00 9.180E-01 3.414E-01 3.123E-07 2.667E-07 2.667E-07 2.667E-07 2.667Z-07 2.667E-07
NB 1.3131+02 9.630E+00 4.477E+00 1.813E+00 6.986E-01 1.857E-07 1.564E-07 2.483E-07 3.035z-07 3.367E-07 3.592E-07
NO 3.764Z-02 1.415E-09 1.4138-09 1.413E-09 1.412E-09 1.411E-09 1.410E-09 1.407E-09 1.404E-09 1.402E-09 1.398E-09
TC 7.483E-03 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10 3.496E-10
AG 2.143E-06 1.028E-06 8.967E-07 7.819E-07 6.819E-07 7.666E-08 5.044E-09 6.014E-11 3.681E1-1 3.4771-11 3.260E-11
CD 6.999E-03 1.074E-04 2.613E-05 6.448E-06 1.6701-06 1.726E-08 1.128E-09 4.815E-12 2.055E-14 8.773E-17 1.405E-19
IN 2.171E-01 1.1911-01 6.849E-02 3.945E-02 2.275E-02 3.433E-06 5.748E-11 1.029E-19 8.6761-20 8.676E-20 8.676E-20
S 5.005E+00 1.372E-01 8.123E-02 5.741E-02 4.120E-02 5.019E-04 2.396E-05 1.850E-05 1.610E-05 1.402E-05 1.190E-05
$6 1.0231-01 7.111E-02 6.671E-02 6.264E-02 5.883E-02 2.162E-02 6.187E-03 5.066E-04 4.1482-05 3.396E-06 1.773E-07
TE 1.9552-03 3.624E-03 4.027E-03 3.992E-03 3.820E-03 1.418E-03 4.0581-04 3.323E-05 2.7211-06 2.228E-07 1.163E-08
LU 1.264E-03 1.578E-08 1.015E-08 6.747E-09 4.485E-09 6.506E-12 1.847E-15 1.489E-22 1.2003-29 9.674E-37 0.000E+00
HF 6.037E+00 1.380E-01 3.267E-02 8.012E-03 2.072E-03 3.349E-10 1.732E-11 1.7321-11 1.732E-11 1.732E-11 1.732E-11
TA 8.200E-03 2.303E-03 1.32SE-03 7.661E-04 4.419E-04 6.626E-08 5.314E-11 5.204E-11 5.204E-11 5.204E-11 5.204E-11
W 1.105E+00 1.674E-03 7.236E-04 3.135E-04 1.363E-04 1.524E-09 3.912E-14 3.304E-23 2.790E-32 2.335E-41 0.000E+00
RE 3.105E-02 4.619E-04 1.856E-04 7.454E-05 2.994E-05 2.821E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11 1.444E-11
PB 2.710E-06 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.515E-14 2.5152-14
SUkTOT 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04

TOTAL 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1,297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04

CUMULATIVE TABLE TOTALS



Washington Closure Hanford
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Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

AP+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.470E-04
ACT+FP 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AP+ACT+FP 2.996E+02 1,704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.611E-04 2.4708-04

OUTPUT UNIT - 6 PAGE 51
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

S1MTU 80% MARK IV - 20% MARK IA FUEL 9 6% PU-240
ACTINIDES+DAUGHTERS

POMER- 1.00000E+00 MK, BURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 W/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% MARK IA FUEL @ 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
HE 4 1.004E-04 2.676E-04 4.332E-04 5.979E-04 7.621E-04 3.437E-03 6.950E-03 1.440E-02 2.220E-02 3.019B-02 3.975E-02
TH230 6.214E-05 1.104E-04 1.586E-04 2.069E-04 2.551E-04 1.027E-03 1.992E-03 3.923E-03 5.854E-03 7.785E-03 1.007E-02
TH232 5.613E-06 1.063E-05 1.564E-05 2.065E-05 2.566E-05 1.059E-04 2.061E-04 4.066E-04 6.071E-04 8.077E-04 1.044E-03
PA231 3.828E-06 6.009E-06 8.157E-06 1.030E-05 1.245E-05 4.628E-05 8.854E-05 1.730E-04 2.575E-04 3.420E-04 4.416E-04
0233 5.939E-05 6.032E-05 6.141E-05 6.251E-05 6.362E-05 8.128E-05 1.034E-04 1.477E-04 1.923E-04 2.372E-04 2.906E-04
U234 6.925E+01 6.925E+01 6.925E+01 6.925E+01 6.925E+01 6.927E+01 6.928E+01 6.9318+01 6.933E+01'6.936E+01 6.938E+01
U235 8.726Z+03 8.726E+03 8.726E+03 8.726E+03 8.726E+03 8.726E+03 8.726E+03 8.727E+03 8.727E+03 8.727E+03 8.727E+03
U236 6.889E+02 6.889E+02 6.889E+02 6.889E+02 6.889E+02 6.889E+02 6.890E+02 6.890E+02 6.891E+02 6.892E+02 6.892E+02
U237 1.423E+00 1.207E-04 2.627E-07 2.495E-07 2.465E-07 2.033E-07 1.598E-07 9.871E-08 6.103E-08 3.771E-08 2.137E-08
U238 9.883E+05 9.883E+05 9.883E+05 9.883E+05 9.883E+05 9.8838+05 9.883E+05 9.883E+05 9.883E+05 9.883E+05 9.883E+05
0239 2.683E-01 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.0002+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

NP237 1.244E+01 1.386E+01 1.386E+01 1.386E+01 1.386E+01 1.387E+01 1.389E+01 1.396E+01 1.405E+01 1.415E+01 1.428E+01
NP238 2.633E-02 2.851E-11 2.847E-11 2.844E-11 2.841E-11 2.789E-11 2.726E-11 2.605E-11 2.489E-11 2.378E-11 2.253E-11
NP239 3.864E+01 2.038E-09 1.954E-09 1.954E-09 1.954E-09 1.954E-09 1.953E-09 1.951E-09 1.9498-09 1.947E-09 1.945E-09
NP240 4.866E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PU238 3.842E-01 4.101E-01 4.096E-01 4.090E-01 4.083E-01 3.959E-01 3.806E-01 3.517E-01 3.2508-01 3.003E-01 2.736E-01
PU239 9.273E+02 9.662E+02 9.662E+02 9.662E+02 9.662E+02 9.661E+02 9.659E+02 9.657E+02 9.6548+02 9.651E+02 9.648E+02
PU240 6.306E+01 6.306E+01 6.306E+01 6.306E+01 6.305E+01 6.303E+01 6.299E+01 6.293E+01 6.286E+01 6.279E+01 6.272E+01
PU241 8.354E+00 8.254E+00 8.155E+00 8.058E+00 7.9618+00 6.567E+00 5.162E+00 3.190E+00 1.971E+00 1.218E+00 6.902E-01
PU242 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01 2.074E-01
AM241 3.122E-02 1.311E-01 2.298E-01 3.272Z-01 4.235E-01 1.811E+00 3.195E400 5.099E+00 6.227E+00 6.874E+00 7.268E+00
AM242M 1.522Z-04 1.520E-04 1.519E-04 1.517E-04 1.515E-04 1.488E-04 1.454E-04 1.389E-04 1.327E-04 1.268E-04 1.202E-04
AM243 2.243E-03 2.274E-03 2.274E-03 2.274E-03 2.274E-03 2.273E-03 2.272E-03 2.270E-03 2.268E-03 2.266E-03 2.263E-03
C0242 1.273E-03 9.017E-04 6.119E-04 4.153E-04 2.819E-04 9.293E-07 3.521E-07 3.360E-07 3.211E-07 3.067E-07 2.907E-07
SUMTOT 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05

TOTAL 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05
OUTPUT UNIT - 6 PAGE 52

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17



Washington Closure Ranford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 283 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

* 1 MTU 80% MARK IV - 20% MARM IA FUEL 9 6% PU-240
ACTINIoES+DAUGHTERS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% MARK 1A FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
HE 1.004E-04 2.676E-04 4.332E-04 5.979E-04 7.621E-04 3.437E-03 6.950Z-03 1.440E-02 2.220E-02 3.019E-02 3.975E-02
TH 8.170E-05 1.354E-04 1.886E-04 2.419E-04 2.952E-04 1.147E-03 2.213E-03 4.344E-03 6.475E-03 8.608E-03 1.112E-02
PA 4.118E-06 6.463E-06 8.627E-06 1.078E-05 1.292E-05 4.675E-05 8.902E-05 1.735E-04 2.580E-04 3.424E-04 4.421E-04
U 9.9782405 9.978E+05 9.978E+05 9.978E+05 9.978E+05 9.978E+05 9.978E+05 9.978E+05 9.9782+05 9.978E+05 9.978E+05

NP 5.1112+01 1.386E+01 1.386E401 1.386E+01 1.386E+01 1.387E+01 1.389E+01 1.396E+01 1.405E+01 1.4152+01 1.428E+01
PU 9.993E+02 1.038E+03 1.038E+03 1.038E+03 1.038E+03 1.036E+03 1.035E+03 1.032E+03 1.031E+03 1.030E+03 1.029E+03
AM 3.368E-02 1.335E-01 2.322E-01 3.297E-01 4.259E-01 1.813E+00 3.1972+00 5.102E+00 6.229E+00 6.876E+00 7.270E+00
CH 1.314E-03 9.420E-04 6.519E-04 4.549E-04 3.211E-04 3.4702-05 2.838E-05 1.9672-05 1.36SE-05 9.568E-06 6.320E-06
SUNTOT 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.989E+05 9.988+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05

TOTAL 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05

CUMULATIVE TABLE TOTALS

AP+FP 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04 7.569E+04
ACT+FP 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05 9.988E+05
AP+ACT+FP 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06 1.075E+06

OUTPUT UNIT - 6 PAGE 53
ORIGEN2 V2.2 15-4-2002). Run on 07/27/10 at 06:32:17

* 1 MTU 80% MARK IV - 20% MARK IA FUEL 0 6% PO-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CURIES
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0,25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
TL207 3.825E-10 1.763E-09 4.019E-09 7.064E-09 1.089E-08 1.790E-07 6.244E-07 2.164E-06 4.3722-06 7.064E-06 1.069E-05
TL208 6.775E-07 1.795E-06 2.938E-06 4.093E-06 5.253E-06 2.090E-05 3.002-05 3.193E-05 2.947E-05 2.680E-05 2.393E-05
PB210 7.240E-13 2.026E-12 5.160E-12 1.093E-11 2.013E-11 1.261E-09 8.864E-09 6.291E-08 1.949E-07 4.285E-07 8.583E-07
PB211 3.835E-10 1.768E-09 4.031E-09 7.0832-09 1.092E-08 1.795E-07 6.261E-07 2.170E-06 4.384E-06 7.084E-06 1.072E-05
PB212 1.886E-06 4.995E-06 8.176E-06 1.139E-05 1.462E-05 5.817E-05 8.354E-05 8.886E-05 8.201E-05 7.460E-05 6.659E-05
P8214 8.852E-11 2.771E-10 5.712E-10 9.707E-10 1.476E-09 2.389E-08 8.979E-08 3.476E-07 7.728E-07 1.365E-06 2.277E-06
B1210 7.246E-13 2.026E-12 5.162E-12 1.093E-11 2.014E-11 1.261E-09 8.864E-09 6.2912-08 1.949E-07 4.286E-07 8.584E-07
B1211 3.836E-10 1.768E-09 4.031E-09 7.083E-09 1.092E-08 1.795E-07 6.261E-07 2.170E-06 4.384E-06 7.084E-06 1.072E-05
BI212 1.886-06 4.995E-06 8.176E-06 1.139E-05 1.462E-05 5.817E-05 8.354E-05 8.886E-05 8.201E-05 7.460E-05 6.659E-05
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Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

31214 8.852E-11 2.771E-10 5.712E-10 9.707E-10 1.476E-09 2.389E-08 8.979E-08 3.476E-07 7.728E-07 1.365E-06 2.277E-06
P0210 9.396E-14 5.261E-13 1.597E-12 3.888E-12 8.059E-12 1.261E-09 8.864E-09 6.291E-08 1.949E-07 4.286E-07 8.584E-07
P0211 1.074E-12 4.951E-12 1.129E-11 1.983E-11 3.057E-11 5.025E-10 1.753E-09 6.077Z-09 1.228E-08 1.984E-08 3.00OE-08
P0212 1.208E-06 3.201E-06 5.239E-06 7.299E-06 9.367E-06 3.727E-05 5.352E-05 5.693E-05 5.254E-05 4.780E-05 4.267E-05
P0214 2.147E-10 2.771E-10 5.711E-10 9.705E-10 1.475E-09 2.388E-08 8.977E-00 3.475E-07 7.726E-07 1.364E-06 2.276E-06
P0215 3.8349-10 1.768E-09 4.031E-09 7.083E-09 1.092E-08 1.795E-07 6.261E-07 2.170E-06 4.384E-06 7.084E-06 1.072E-05
P0216 1.484E-06 4.995E-06 8.176E-06 1.139E-05 1.462E-05 5.817E-05 8.354E-05 8.886E-05 8.201E-05 7.460E-05 6.659E-05
P0218 8.782E-11 2.772E-10 5.713E-10 9.709E-10 1.476E-09 2.389E-08 8.981E-08 3.477E-07 7.729E-07 1.365E-06 2.277E-06
RN219 3.837E-10 1.768E-09 4.031E-09 7.083E-09 1.092E-08 1.795E-07 6.261E-07 2.170E-06 4.384E-06 7.084E-06 1.072E-05
RN220 1.886E-06 4.995E-06 8.176E-06 1.139E-05 1.462E-05 5.817E-05 8.354E-05 8.886E-05 8.201E-05 7.460E-05 6.659E-05
RN222 8.852E-11 2.772E-10 5.713E-10 9.709E-10 1.476E-09 2.389E-08 8.981E-08 3.477E-07 7.729E-07 1.365E-06 2.277E-06
FR223 1.156E-11 3.700-11 7.350E-11 1.207V-10 1.787E-10 2.476E-09 8.636E-09 2.994E-08 6.045E-08 9.766E-08 1.477E-07
RA223 3.835E-10 1.768E-09 4.031E-09 7.083E-09 1.092E-08 1.795E-07 6.261E-07 2.170E-06 4.384E-06 7.084E-06 1.072E-05
RA224 1.887E-06 4.995E-06 8.176E-06 1.139E-05 1.462E-05 5.817E-05 8.354E-05 8.886E-05 8.201E-05 7.460E-05 6.659E-05
RA226 8.853E-11 2.772E-10 5.713E-10 9.709E-10 1.476E-09 2.389E-08 8.981E-08 3.477E-07 7.729E-07 1.365E-06 2.277E-06
AC227 8.3801-10 2.687E-09 5.326E-09 8.749E-09 1.295E-08 1.794E-07 6.258E-07 2.169E-06 4.380E-06 7.077E-06 1.070E-05
TH227 5.240E-10 2.066E-09 4.4371E-09 7.585E-09 1.1501-08 1.770E-07 6.175E-07 2.140E-06 4.324E-06 6.987E-06 1.057E-05
TH228 1.881E-06 4.986E-06 8.152E-06 1.135E-05 1.4571E-05 5.815E-05 8.349E-05 8.885E-05 8.199E-05 7.459E-05 6.659E-05
TH230 1.255E-06 2.229E-06 3.203E-06 4.177E-06 5.152E-06 2.074E-05 4.023E-05 7.921E-05 1.182E-04 1.572E-04 2.033E-04
TH231 3.694E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02
T1234 3.213E-01 3.316E-01 3.323E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01
PA231 1.809E-07 2.840E-07 3.854E-07 4.869E-07 5.884E-07 2.187E-06 4.184E-06 8.176E-06 1.217E-05 1.616E-05 2.087E-05
PA232 3.161E-03 3.310E-24 0.000E+00 0.000E+00 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PA233 5.845E-03 9.399E-03 9.740E-03 9.773E-03 9.776E-03 9.782E-03 9.796E-03 9.843E-03 9.906E-03 9.979E-03 1.007E-02
PA234M 3.213E-01 3.316E-01 3.323E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01
PA234 4.589E-04 4.311E-04 4.320E-04 4.321E-04 4.3211-04 4.321E-04 4.321E-04 4.321E-04 4.321E-04 4.321E-04 4.321E-04
U232 3.557E-05 3.965E-05 4.334E-05 4.679E-05 5.003E-05 8.066E-05 9.069E-05 8.749E-05 7.991E-05 7.261E-05 6.482E-05
U233 5.751E-07 5.842E-07 5.947E-07 6.054E-07 6.161E-07 7.871E-07 1.001E-06 1.430E-06 1.862E-06 2.297E-06 2.814E-06
U234 4.329E-01 4.329E-01 4.329E-01 4.329E-01 4.329E-01 4.330E-01 4.331E-01 4.332E-01 4.334E-01 4.336E-01 4.337E-01
U235 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.887E-02 1.881E-02 1.8871-02 1.887E-02
U236 4.459E-02 4.459E-02 4.459E-02 4.459E-02 4.459E-02 4.459E-02 4.459E-02 4.460E-02 4.460E-02 4.460E-02 4.461E-02
U237 1.162E+05 9.859E+00 2.145E-02 2.037E-02 2.013E-02 1.660E-02 1.305E-02 8.065E-03 4.984E-03 3.079E-03 1.745E-03
U238 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01 3.324E-01
U239 8.973E+06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
U240 1.191E+01 3.879E-16 3.879E-16 3.8791-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16

MP235 3.130E-05 2.668E-05 2.274E-03 1.938E-05 1.652E-05 1.281E-06 5.241E-08 8.758E-11 1.465E-13 2.455E-16 1.301E-19
UP236H 1.177E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
"P236 2.860E-08 2.860E-08 2.860E-08 2.860E-08 2.860E-08 2.860E-08 2.860E-08 2.859E-08 2.859E-08 2.859E-08 2.859E-08
P237 8.773E-03 9.776E-03 9.776E-03 9.776E-03 9.777E-03 9.782E-03 9.796E-03 9.843E-03 9.906E-03 9.979E-03 1.007E-02

NP238 6.827E+03 7.391E-06 7.382E-06 7,374E-06 7.365E-06 7.232E-06 7.069E-06 6.754E-06 6.453E-06 6.165E-06 5.842E-06
NP239 8.967E+06 4.728E-04 4.536E-04 4.535E-04 4.535E-04 4.534E-04 4.531E-04 4.527E-04 4.523E-04 4.519E-04 4.514E-04
NP240H 1.487E+03 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16 3.879E-16

OUTPUT UNIT - 6 PAGE 54



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 285 of 1134

Catc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/211

Checked A. Savino Date 01/10/2011

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* 1MTU 80% MARK IV - 20% MARE IA FUEL 8 6% PU-240
ACTINIDES+DAUGHTERS

PONER- 1.00000E+00 MW, BURKUP- 1.00000E+00 MKD, FLUX- 1.00E+00 N/Cm"2-SEC

7 SUIWARY TABLE: RADIOACTIVITY, CURIES
I 1TU 80% MARE IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
NP240 5.868E+03 0.000E+00 0.000E+00 0.000E+00 0.000E+0O 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00
PU236 1.671E-03 1.6212E-03 1.525E-03 1.435E-03 1.350E-03 5.107E-04 1.514E-04 1.3328-05 1.173E-06 1.055E-07 8.415E-09
PU237 4.505E-03 1.124E-03 2.806E-04 7.003E-05 1.748E-05 3.959E-15 3.480E-27 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PU238 6.580E+00 7.024E+00 7.0152+00 7.005E+00 6.993E+00 6.780E+00 6.518E+00 6.023E+00 5.565E+00 5.143E+00 4.685E+00
PU239 5.766E+01 6.008E+01 6.008E+01 6.008E+01 6.008E+01 6.0088+01 6.007E+01 6,005E+01 6.003E+01 6.002E+01 5.999E+01
PU240 1.437E+01 1.437E+01 1.437E+01 1.437E+01 1.437E+01 1.437E+01 1.436E+01 1.434E+01 1.433E+01 1.431E+01 1.430E+01
P0241 8.610E+02 8.507E+02 8.405E+02 8.305E+02 8.205E+02 6.768E+02 5.320E+02 3.2882+02 2.031E+02 1.255E+02 7.113E+01
PU242 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.922E-04 7.9222-04
PU243 8.172E+01 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
AM241 1.072E-01 4.502E-01 7.889E-01 1.124E+00 1.454E+00 6.216E+00 1.097E+01 1.751E+01 2.1382+01 2.360E+01 2.495+01
AK242H 1.480E-03 1.478E-03 1.476E-03 1.475E-03 1.473&-03 1.446E-03 1.414E-03 1.3512-03 1.291E-03 1.233E-03 1.168E-03
A4242 5.425Z+01 1.471E-03 1.4699-03 1.467E-03 1.4662-03 1.439E-03 1.407E-03 1.344E-03 1.284E-03 1.2272-03 1.163E-03
A4243 4.473E-04 4.536E-04 4.536E-04 4.535E-04 4.535E-04 4.534E-04 4.531E-04 4.527E-04 4.523E-04 4.519E-04 4.5143-04
A4244M 1.583F+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AM244 8.314E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00
CM242 4.2112E+00 2.982E+00 2.024E+00 1.374E+00 9.325E-01 3.074E-03 1.1652-03 1.112E-03 1.062E-03 1.015B-03 9.615E-04
CH243 1.110E-04 1.103E-04 1.096E-04 1.090E-04 1.083E-04 9.827E-05 8.702E-05 6.823E-05 5.350E-05 4.195Z-05 3.149E-05
CH244 3.101E-03 3.081E-03 3.051E-03 3.022E-03 2.994E-03 2.569E-03 2.121E-03 1.447E-03 9.866E-04 6.7282-04 4.283E-04
CH245 2.345Z-08 2.345E-08 2.344E-08 2.344E-08 2.344E-08 2.344E-08 2.343E-08 2.341E-08 2.3392-08 2.337E-08 2.335E-08
SUNTOT 1.807E+07 9,470E+02 9.264E+02 9.160E+02 9.059E+02 7.658E+02 6.255E+02 4.282E+02 3.060E+02 2.301E+02 1.766E+02

TOTAL 1.807E+07 9.470E+02 9.264E+02 9.160E+02 9.059E+02 7.658E+02 6.2552+02 4.282E+02 3.060E+02 2.301E+02 1.766E+02
OUTPUT UNIT - 6 PAGE 55

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

I NTU 8% MARK IV - 20% HAR IA FUEL 8 6 PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MN8, BURNUP- 1.00000E+00 MND, FLUX- 1.0E+00 N/CM**2-SEC

7 SUMMARY TABLE: RADIOACTIVITY, CORIES
1 MTU 80% MARK IV - 20% NARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 Y 30.0 Y 40.0 Y 51.8 Y
TL 6.779E-07 1.797E-06 2.942E-06 4.100E-06 5.264E-06 2.108E-05 3.064E-05 3.409E-05 3.384E-05 3.387E-05 3.461E-05
PB 1.887E-06 4.998E-06 8.181E-06 1.140E-05 1.463E-05 5.837E-05 8.426E-05 9.144E-05 8.736E-05 8.348E-05 8.045E-05



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 286 of 1134

Caic. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

BI 1.887E-06 4.998E-06 8.181E-06 1.140E-05 1.463E-05 5.837E-05 8.426E-05 9.144E-05 6.736E-05 8.348E-05 8.045E-05
PO 2.693E-06 8.199E-06 1.342E-05 1.870E-05 2.400E-05 9.566E-05 1.379E-04 1.4872-04 1.407E-04 1.327E-04 1.2549-04
RN 1.886E-06 4.996E-06 8.181E-06 1.140E-05 1.463E-05 5.037E-05 8.4252-05 9.138E-05 8.7162-05 6.305-05 7.959E-05
FR 1.230E-10 1.158E-10 1.629E-10 2.241Z-10 2.964E-10 2.865E-09 9.448E-09 3.190E-08 6.396E-08 1.031E-07 1.560E-07
RA 1.887E-06 4.998E-06 8.181E-06 1.140E-05 1.463E-05 5.837E-05 0.425E-05 9.138E-05 8.717E-05 8.3052-05 7.960E-05
AC 9.493E-10 2.766E-09 5.416E-09 8.852E-09 1.307E-08 1.798E-07 6.266E-07 2.1711-06 4.384E-06 7.082E-06 1.071E-05
TH 3.583E-01 3.505E-01 3.512E-01 3.513E-01 3.513E-01 3.513E-01 3.514E-01 3.5142-01 3.515E-01 3.515E-01 3.515E-01
PA 3.308E-01 3.414E-01 3.425E-01 3.426E-01 3.426E-01 3.426E-01 3.426E-01 3.427E-01 3.427E-01 3.428E-01 3.429E-01
U 9.0892+06 1.069E+01 8.502E-01 8.492E-01 8.489E-01 8.455E-01 8.421E-01 8.373E-01 8.343E-01 8.326E-01 8.314E-01

NP 8.981z+06 1.028E-02 1.026E-02 1.026E-02 1.025E-02 1.024E-02 1.026E-02 1.030E-02 1.037E-02 1.044E-02 1.053E2-02
PU 1.021E+03 9.322E+02 9.220E+02 9.119E+02 9.020E+02 7.580E+02 6.130E+02 4.092E+02 2.831E+02 2.050E+02 1.501E+02

AM 5.602E+01 4.536E-01 7.923E-01 1.127E+00 1.457E+00 6.220E+00 1.097E+01 1.751E+01 2.138E+01 2.360E+01 2.496E+01

CM 4.214E+00 2.986E+00 2.027E+00 1.377E+00 9.356E-01 5.741E-03 3.373E-03 2.626E-03 2.102E-03 1.729E-03 1.421E-03
SUtTOT 1.807E+07 9.470E+02 9.264E+02 9.160E+02 9.059E+02 7.658E+02 6.255E+02 4.282E+02 3.060E+02 2.301E+02 1.766E+02

TOTAL 1.807E+07 9.470E+02 9.264E+02 9.160E+02 9.059E+02 7.658E+02 6.255E+02 4.282E+02 3.060E+02 2.301E+02 1.766E+02

CUMULATIVE TABLE TOTALS

AP+FP 5.091E+04 3.767E+03 1.692E+03 7.566E+02 3.673E+02 2.794E+01 9.138E+00 2.002E+00 1.094E+00 8.845E-01 7.825E-01
ACT+FP 1.8072+07 9.470E+02 9.264E+02 9.160E+02 9.059E+02 7.658E+02 6.255E+02 4.282E+02 3.060E+02 2.301E+02 1.766+02
AP+ACT+FP 1.812E+07 4.714E+03 2.618E+03 1.673E+03 1.273E+03 7.938E+02 6.346E+02 4.302E+02 3.071E+02 2.310E+02 1.774E+02

OUTPUT UNIT - 6 PAGE 56
ORIGEN2 V2.2 (5-4-2002). Run on 07/27/10 at 06:32:17

* 1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240
ACTINIDES+DAUGHTERS

POWEP- 1.00000E+00 MW, BURNUP- 1.000002+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
I MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 Y

TL207 1.123E-12 5.178E-12 1.180E-11 2.074E-11 3.197E-11 5.255E-10 1.834E-09 6.355E-09 1.284E-08 2.074E-08 3.138E-08
TL208 1.594E-08 4.224E-08 6.913E-08 9.632E-08 1.236E-07 4.918E-07 7.063E-07 7.513E-07 6.934E-07 6.308E-07 5.631E-07
P8211 1.149E-12 5.299E-12 1.208E-11 2.122E-11 3.271E-11 5.377E-10 1.876E-09 6.503E-09 1.314E-08 2.123E-08 3.211E-08
PS212 3.5912-09 9.511E-09 1.557E-08 2.169E2-08 2.784E-08 1.107E-07 1.591E-07 1.692E-07 1.561E-07 1.420E-07 1.268E-07
P3214 2.823E-13 6.838E-13 1.822E-12 3.096E-12 4.706E-12 7.618E-11 2.864E-10 1.10E-09 2.465E-09 4.352E-09 7.261E-09
01210 1.671E-15 4.672E-15 1.190E-14 2.5212E-14 4.643E-14 2.907E-12 2.044E-11 1.451E-10 4.494E-10 9.883E-10 1.979E-09
81211 1.530E-11 7.053E-11 1.608E-10 2.825E-10 4.354E-10 7.158E-09 2.497E-08 8.657E-08 1.749E-07 2.826E-07 4.274E-07

81212 3.207E-08 8.496E-08 1.391E-07 1.937E-07 2.486E-07 9.892E-07 1.421E-06 1.5112-06 1.395E-06 1.269E-06 1.133E-06

B1214 1.134E-12 3.551E-12 7.3202-12 1.244E-11 1.891E-11 3.061E-10 1.151E-09 4.455E-09 9.904E-09 1.749E-08 2.9182-08
P0210 3.012E-15 1.687E-14 5.118E-14 1.246E-13 2.583E-13 4.041E-11 2.842E-10 2.017E-09 6.247E-09 1.374E-08 2.752E-08

P0211 4.832E-14 2.228E-13 5.079E-13 8.926E-13 1.376E-12 2.261E-11 7.890E-11 2.735E-10 5.524E-10 8.927E-10 1.350E-09



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 287 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

P0212 6.400E-08 1.696E-07 2.776E-07 3.86SE-07 4.964E-07 1.975E-06 2.836E-06 3.017E-06 2.784E-06 2.533E-06 2.261E-06
P0213 0.000E+00 3.899E-12 4.424E-12 5.118E-12 5.827E-12 1.927E-11 4.021E-11 9.710E-11 1.740Z-10 2.712E-10 4.1196-10
P0214 9.968E-12 1.286E-11 2.652E-11 4.5066-11 6.850E-11 1.109E-09 4.168E-09 1.614E-08 3.587E-08 6.335E-08 1.057E-07
P0215 1.712V-11 7.894E-11 1.799E-10 3.162E-10 4.873E-10 8.011E-09 2.795E-08 9.689E-08 1.957E-07 3.162E-07 4.784E-07
P0216 6.076E-08 2.045E-07 3.347E-07 4.664E-07 5.985E-07 2.381E-06 3.420E-06 3.638E-06 3.357E-06 3.054E-06 2.726E-06
P0218 3.182E-12 1.004E-11 2.070E-11 3.518E-11 5.348E-11 8.657E-10 3.254E-09 1.2606-08 2.801E-08 4.946E-08 8.2526-08
AT217 4.754E-12 3.361E-12 3.813E-12 4.411E-12 5.022E-12 1.661E-11 3.466E-11 8.369E-11 1.500E-10 2.337E-10 3.550E-10
RN219 1.592E-11 7.337E-11 1.672E-10 2.939E-10 4.5309-10 7.446E-09 2.598E-08 9.005E-08 1.819E-07 2.939E-07 4.446E-07
RN220 7.161E-08 1.897E-07 3.104E-07 4.325E-07 5.551E-07 2.208E-06 3.172E-06 3.374E-06 3.114E-06 2.832E-06 2.528E-06
RN222 2.933E-12 9.184E-12 1.893E-11 3.217E-11 4.891E-11 7.917E-10 2.976E-09 1.152E-08 2.561E-08 4.523E-08 7.546E-08
FM223 3.002E-14 9,631E-14 1.909E-13 3.135E-13 4.640E-13 6.430E-12 2.2436-11 7.774E-11 1.5706-10 2.536E-10 3.836E-10
RA223 1.3666-11 6.296E-11 1.435E-10 2.5226-10 3.887E-10 6.390E-09 2.229E-08 7.7286-08 1.561E-07 2.522E-07 3.816E-07
RA224 6.475E-08 1.715E-07 2.806E-07 3.910E-07 5.0186-07 1.996E-06 2.867E-06 3.050E-06 2.815E-06 2.560E-06 2.286E-06
RA226 2.556E-12 8.003E-12 1.650E-11 2.803E-11 4.262E-11 6.898E-10 2.593E-09 1.004E-0 2.232E-08 3.941E-08 6.575E-08
AC227 4.058E-13 1.301E-12 2.579E-12 4.236E-12 6.270E-12 8.688E-11 3.030E-10 1.050E-09 2,121E-09 3.427E-09 5.183E-09
TH227 1.912E-11 7.542E-11 1.620E-10 2.768E-10 4.197E-10 6.459E-09 2.254E-08 7.812E-08 1.578E-07 2.550E-07 3.857E-07
TH228 6.152E-08 1.631E-07 2.666E-07 3.713E-07 4.763E-07 1.902E-06 2.730E-06 2.906E-06 2.681E-06 2.439E-06 2.1766-06
TH230 3.551E-08 6.308E-08 9.065E-08 1.182E-07 1.458E-07 5.869E-07 1.138E-06 2.242E-06 3.345E-06 4.449E-06 5.752E-06
TH231 2.073E-05 1.059E-05 1.059E-05 3.059E-05 1.059E-05 1.059E-05 1.059E-05 1.059E-05 1.059E-05 1.059E-05 1.059E-05
TH234 1.3036-04 1.344E-04 1.347E-04 1.348E-04 1.348E-04 1.348E-04 1.348E-04 1.348E-04 1.3482-04 1.348E-04 1.346E-04
PA231 5.4506-09 8.556E-09 1.161E-08 1.467E-08 1.773E-08 6.58E-08 1.2616-07 2.464Z-07 3.666E-07 4.869E-07 6.287E-07
PA232 2.067E-05 2.164E-26 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PA233 1.327E-05 2.133E-05 2.211E-05 2.218E-05 2.219E-05 2.220E-05 2.223E-05 2.234E-05 2.248E-05 2.265E-05 2.286E-05
PA234M 1.588E-03 1.639E-03 1.642E-03 1.643E-03 1.6436-03 1.643E-03 1.643E-03 1.643E-03 1.643E-03 1.643E-03 1.643E-03
PA234 6.592E-06 6.191E-06 6.2056-06 6.206E-06 6.206E-06 6.206E-06 6.206E-06 6.206E-06 6.2061-06 6.2086-06 6.206E-06
U232 1.142E-06 1.2733-06 1.3916-06 1.502E-06 1.606E-06 2.590E-06 2.912E-06 2.809E-06 2.565E-06 2.331E-06 2.081E-06
0233 1.672E-08 1.698E-08 1.729E-08 1.7609-08 1.791E-08 2.2886-08 2.910E-08 4.158E-08 5.413E-08 6.676E-08 8.180E-08
U234 1.247E-02 1.247E-02 1.247E-02 1.247E-02 1.247E-02 1.247E-02 1.247E-02 1.248E-02 1.248E-02 1.249E-02 1.249E-02
0235 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.942E-04 4.9426-04
U236 1.206E-03 1.208E-03 1.208E-03 1.208E-03 1.208V-03 1.208E-03 1.208E-03 1.208E-03 1.208E-03 1.208E-03 3.208E-03
U237 2.199E+02 1.866E-02 4.059E-05 3.855E-05 3.809E-05 3.142E-05 2.469E-05 1.526E-05 9.429E-06 5.827E-06 3.302E-06
U238 8.4316-03 8.431Z-03 8.431E-03 8.431E-03 8.431E-03 8.431E-03 8.431E-03 8.432E-03 8.431E-03 8.431E-03 8.431E-03
U239 2.4156+04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0..006+00 0.000E400 0.00E+00
U240 9.767E-03 3.182E-19 3.182E-19 3.182E-19 3.182E-19 3.182E-19 3.182E-19 3.182E-19 3.182E-19 3.182E-19 3.182E-19

NP235 1.818E-09 1.550E-09 1.321E-09 1.1266-09 9.594E-10 7.4406-11 3.045E-12 5.088E-15 8.509E-18 1.4266-20 7.559E-24
NP236H 9.303E-05 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
8P237 2.681E-04 2.986E-04 2.988E-04 2.988E-04 2.988E-04 2.990E-04 2.994E-04 3.008E-04 3.028E-04 3.050E-04 3.078E-04
NP238 3.270E+01 3.540E-08 3.536E-08 3.5326-08 3.528E-08 3.464E-08 3.386E-08 3.235E-08 3.091E-08 2.953E-08 2.798E-08
NP239 2.168E+04 1.143E-06 1.096E-06 1.0966-06 1.096E-06 1.096E-06 1.095E-06 1.094E-06 1.0936-06 1.092E-06 1.091E-06
0P240M 8.617E+00 2.248E-18 2.248E-18 2.248E-18 2.248E-18 2.248E-18 2.248E-18 2.246E-18 2.248E-18 2.2486-18 2.248t-18

OUTPUT UNIT - 6 PAGE 57
ORIGEN2 V2.2 (5-4-2002), Ran on 07/27/10 at 06:32:17



Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 288 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MW, BURKUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM"2-SEC

9 SUMMARY TABLE: THERMAL POWER, MATTS
1 MTU 80% MARK IV - 20% MARK IA FUEL 1 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5,00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y

NP240 6.219E+01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PU236 5.816E-05 5.640E-05 5.307E-05 4.994E-05 4.700E-05 1.777E-05 5.270E-06 4.634E-07 4.083E-08 3.672E-09 2.929E-10

PU237 1.661E-06 4.145E-07 1.035E-07 2.5822-08 6.444E-09 1.460E-18 1.283E-30 0.000E+00 0.000E+00 0.000E+00 0.000E+00

PU238 2.181E-01 2.328E-01 2.325E-01 2.321E-01 2.328E-01 2.247E-01 2.160E-01 1.996E-01 1.844E-01 1.704E-01 1.553E-01

PU239 1.777E+00 1.852E+00 1.852E+00 1.852E+00 1.852E+00 1.851E+00 1.851E+00 1.851E+00 1.850E+00 1.850E+00 1.849E+00

PU240 4.476E-01 4.476E-01 4.476E-01 4.476E-01 4.476E-01 4.474E-01 4.471E-01 4.467E-01 4.462E-01 4.457E-01 4.452E-01

PU241 2.669E-02 2.637E-02 2.606E-02 2.575E-02 2.544E-02 2.098E-02 1.649E-02 1.019E-02 6.298-03 3.892E-03 2.205E-03

PU242 2.340E-05 2.340E-05 2.340E-05 2.3402-05 2.3402-05 2.340E-05 2.340E-05 2.340E-05 2.340E-05 2.3402-05 2.339E-05

PU243 9.432E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AM241 3.561E-03 1.495E-02 2.621E-02 3.732E-02 4.830E-02 2.065E-01 3.644E-01 5.816E-01 7.102E-01 7.840E-01 8.289E-01

AP242M 5.845E-07 5.839E-07 5.832E-07 5.825E-07 5.819E-07 5.7142-07 5.585E-07 5.336E-07 5.098E-07 4.871E-07 4.616E-07

AM242 6.158E-02 1.669E-06 1.668E-06 1.666E-06 1.664E-06 1.634E-06 1.597E-06 1.526E-06 1.458E-06 1.393E-06 1.320E-06

AM243 1.438E-05 1.458E-05 1.458E-05 1.458E-05 1.458E-05 1.457E-05 1.457E-05 1.455E-05 1.454E-05 1.453E-05 1.451E-05

AM244M 4.789E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00
AN244 4.356E-04 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CM242 1.551E-01 1.099E-01 7.458E-02 5.062E-02 3.436E-02 1.133E-04 4.291E-05 4.096E-05 3.913E-05 3.7392-05 3.543E-05

C243 4.071E-06 4.047E-06 4.022E-06 3.998E-06 3.974E-06 3.605E-06 3.192E-06 2.503E-06 1.963E-06 1.539E-06 1.155E-06

C244 1.085E-04 1.078E-04 1.067E-04 1.057Z-04 1.0479-04 8.985E-05 7.420E-05 5.060E-05 3.451E-05 2.354E-05 1.498E-05
C245 7.780E-10 7.780E-10 7.780E-10 7.780E-10 7.779E-10 7.777E-10 7.774E-10 7.767E-10 7.761E-10 7.755E-10 7.747E-10

SUMTOT 4.616E+04 2.727E+00 2.684E+00 2.670E400 2.664E+00 2.776E+00 2.920E+00 3.114E+00 3.222E+00 3.278E+00 3.305E+00

TOTAL 4.616E+04 2.727E+00 2.684E+00 2.670E+00 2.664E+00 2.776E+00 2.920E+00 3.114E+00 3.222E+00 3.278E+00 3.305E400
OUTPUT UNIT - 6 PAGE 58

ORIGES2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* 1 MTU 80% MARK IV - 20% MARE IA FUEL 0 6% PU-240
ACTINIDES+DAUGHTERS

POWER- 1.00000E+00 MM, SURNUP- 1.00000E+00 MMD, FLUX- 1.00E+00 N/CM**2-SEC

9 SUMMARY TABLE: THERMAL POWER, WATTS
1 MTU 80% MARK IV - 20% MARE IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 Y 20.0 y 30.0 Y 40.0 Y 51.8 Y

TL 1.595E-08 4.224E-08 6.915E-08 9.635E-08 1.237E-07 4.923E-01 7.082E-07 7.577E-07 7.062E-07 6.515E-07 5.945E-07

PB 3.593E-09 9.518E-09 1.558E-08 2.1712E-08 2.787E-08 1.114E-07 1.612E-07 1.768E-07 1.718E-07 1.677E-07 1.664E-07

BI 3.209E-08 8.503E-08 1.392E-07 1.940E-07 2.491E-07 9.967E-07 1.447E-06 1.602E-06 1.580E-06 1.570E-06 1.591E-06

PO 1.248E-07 3.742E-07 6.126E-07 8.536E-07 1.096E-06 4.366E-06 6.292E-06 6.783E-06 6.408E-06 6.031E-06 5.6832-06



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 289 oft 134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011
Checkad A. Savino Date 01/10/2011

AT 4.754E-12 3.361E-12 3.813E-12 4.411E-12 5.022E-12 1.661E-11 3.466E-11 8.369E-11 1.500E-10 2.337E-10 3.550E-10
RN 7.162E-08 1.897E-07 3.106E-07 4.328E-07 5.556E-07 2.217E-06 3.201E-06 3.475E-06 3.321E-06 3.171E-06 3.048E-06FR 4.329E-12 3.136E-12 3.639E-12 4.303E-12 5.006E-12 2.145E-11 5.377E-11 1.534E-10 2.927E-10 4.6503-10 7.047E-10
RA 6.477E-08 1.715E-07 2.808E-07 3.913E-07 5.022E-07 2.003E-06 2.892E-06 3.137E-06 2.993E-06 2.852E-06 2.733E-06
AC 4.296E-12 4.052E-12 5.701E-12 7.848E-12 1.038E-11 1.005E-10 3.315E-10 1.119E-09 2.244E-09 3.619E-09 5.475E-09
TH 1.511E-04 1.453E-04 1.4573-04 1.456E-04 1.460E-04 1.479E-04 1.492E-04 1.5063-04 1.515E-04 1.525E-04 1.537E-04
PA 1.629E-03 1.666E-03 1.671E-03 1.671E-03 1.671E-03 1.671E-03 1.671E-03 1.671E-03 1.672E-03 1.672E-03 1.672E-03
U 2.437E+04 4.126E-02 2.264E-02 2.264E-02 2.264E-02 2.264E-02 2.263E-02 2.263E-02 2.263E-02 2.263E-02 2.263E-02

uP 2.178E+04 3.000E-04 2.999E-04 2.999E-04 2.999E-04 3.0013-04 3.005E-04 3.019E-04 3.039E-04 3.0613-04 3.0903-04
P 2.564Z+00 2.559E+00 2.558E+00 2.557E+00 2.556E+00 2.545E+00 2.531E+00 2.5073+00 2.487E+00 2.470E+00 2.4523+00
AM 7.038E-02 1.4973-02 2.622E-02 3.734E-02 4.831t-02 2.065E-01 3.644E-01 5.816E-01 7.102E-01 7.8402-01 8.289E-01
CM 1.553E-01 1.100E-01 7.469E-02 5.073E-02 3.447E-02 2.067E-04 1.203E-04 9.406E-05 7.560E-05 6.246E-05 5.156E-05SUNTOT 4.616E+04 2.727E+00 2.684E+00 2.670E+00 2.664E+00 2.776E+00 2.920E+00 3.114E+00 3.222E+00 3.278E+00 3.305E+00

TOTAL 4.616E+04 2.727E+00 2.684E+00 2.670E+00 2.664E+00 2.776E+00 2.920E+00 3.1143+00 3.222E+00 3.278E+00 3.305E+00

CUMULATIVE TABLE TOTALS

AP+FP 2.996E+02 1.704E+01 7.392E+00 3.051E+00 1.297E+00 8.813E-02 3.983E-02 9.533E-03 2.547E-03 7.6113-04 2.4703-04
ACT+FP 4.616E+04 2.727E+00 2.684E+00 2.670E+00 2.664E+00 2.776E+00 2.920E+00 3.114E+00 3.222E+00 3.278E+00 3.305E+00
AP+ACT+FP 4.645E+04 1.9773+01 1.008E+01 5.721E+00 3.9613+00 2.864E+00 2.960E+00 3.1233+00 3.225E+00 3.279E+00 3.306E+00

OUITPUT UNIT - 6 PAGE 59
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32.17

* 1MTU 80% MARK IV - 20% MARK IA UEL 0 6% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 MND, FLUX- 1.00E+00 N/CM-*2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 HTU 80% MARK IV - 20% MARK IA FUEL 0 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 y 5.00 y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 yH 3 1.909E-03 1.882E-03 1.856E-03 1.830E-03 1.805E-03 1.442E-03 1.089E-03 6.212E-04 3.544Z-04 2.022E-04 1.042E-04
LI 6 1.391E-05 1.391E-05 1.391E-05 1.3913-05 1.391E-05 1.391E-05 1.391E-05 1.3913-05 1.391E-05 1.391E-05 1.391E-05
LI 7 3.525E-07 3.525E-07 3.5253-07 3.525E-07 3.525E-07 3.525E-07 3.525E-07 3.525E-07 3.525E-07 3.525E-07 3.525E-07
BE 9 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07 6.798E-07BE 10 4.5328-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06 4.532E-06
C 14 9.165E-07 9.165E-07 9.164E-07 9.1643-07 9.164E-07 9.159E-07 9.154E-07 9.143E-07 9.132E-07 9.121E-07 9.108E-07

ZN 72 2.2303-05 1.449E-19 9.415E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.0003+00
GA 72 6.775E-06 6.306E-20 4.097E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00
GE 72 7.458E-04 7.749E-04 7.749E-04 7.749E-04 7.749E-04 7.7498-04 7.749E-04 7.749E-04 7.749E-04 7.749E-04 7.749E-04
GA 73 5.175E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00
GE 73 1.738E-03 1.743E-03 1.743E-03 1.743E-03 1.743E-03 1.743E-03 1.743E-03 1.743E-03 1.743E-03 1.743E-03 1.7433-03
GA 74 2.922E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
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Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 292 of 1134

Cac. No. 0600X-CA-N0060 Rev. No I Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

Y 89 9.705E+00 1.652E+01 1.846E+01 1.902E+01 1.918E+01 1.924E+01 1.924E+01 1.924E+01 1.924E+01 1.924E+01 1.924E+01

BR 90 1.257E-06 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 90 9.494E-05 0.000E+00 O.0O0E+O0 0.0OOE+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
RD 90 4.655E-04 o.oooa+oo 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0;000S+00
RB 90 1.694E-04 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
SR 90 2.311E+01 2.297E+01 2.284E+01 2.270E+01 2.257E+01 2.052E+01 1.822E+01 1.436E+01 1.132E+01 8.919E+00 6.735E+00
Y 90 5.908E-03 5.761E-03 5.727E-03 5.693E-03 5.659E-03 5.145E-03 4.568E-03 3.600E-03 2.838E-03 2.237E-03 1.689E-03

Y 90M 2.492E-07 0.0001+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 90 1.196E-01 2.569E-01 3.932E-01 5.287E-01 6,634E-01 2.713E+00 5.016E+00 8.875E+00 1.192E+01 1.431E+01 1.650E+01

BR 91 1.595E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
KR 91 1.933E-05 O.0O0+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
RB 91 2.163E-04 0.000E+00 0.00O0+00 0.000E+00 0.00OE+00 0.000E+00 0.O00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 91 1.335E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00

Y 91 1.302E+01 4.462E+0 1.512E+00 5.127E-01 1.738E-01 5.283E-09 2.121E-18 3.417E-37 0.000E+00 0.000E+00 0.000E+00
Y 91H 6.756E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 61
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 HTU 80% MARK IV - 20% MARK IA FUEL 8 6% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MW, BURNOP- 1.00000E+00 MNWD, FLUX- 1.00E+00 N/CM"2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARK IV - 20% MARK IA FUEL 8 6% PO-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y
ZR 91 1.118E+01 1.988E+01 2.283E+01 2.383E+01 2.417E+01 2.434E+01 2.4341+01 2.434E+01 2.434E+01 2.434E+01 2.434Z+01
KR 92 1.930E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00
RB 92 1.442E-05 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.0001+00 0.000+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00
SR 92 4.029E-02 0.000E+00 0.000+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 92 5.276E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000X+00 0.000E+00 0.000E+00 0.000E+00
ZR 92 2.550E+01 2.559E+01 2.559E+01 2.5591+01 2.559E+01 2.559E+01 2.559E+01 2.559E+01 2.559E+01 2.559E+01 2.559E+01
KR 93 4.8351-07 0.000E+00 0.000E+00 0.000E+00 0,0O0E+00 0.0O0E+00 O0.0E+00 0.000E+00 0.000E+00 0.000V+00 0.000E+00
RB 93 1.421E-05 0.000E+00 0.00OE+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.0008+00 0.0005+00 0.000E+00
SR 93 2.045E-03 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 93 1.683E-01 0.000E+0O 0.00OE+00 0.000E+00 O0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
ZR 93 2.813E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01 2.830E+01

NB 93 2.750E-07 4.816E-07 7.261E-07 1.008E-06 1.327E-06 1.110E-05 3.391E-05 1.053E-04 1.994E-04 3.071E-04 4.445E-04
NB 93M 2.130E-06 5.129E-06 8.090E-06 1.101E-05 1.390E-05 5.541E-05 9.671E-05 1.535Z-04 1.877E-04 2.082E-04 2.221E-04

RB 94 3.421E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SR 94 3.217E-04 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Y 94 5.232E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
ZR 94 2.774E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01 2.775E+01

NB 94 1.205E-05 1.205E-05 1.205E-05 1.205E-05 1.205E-05 1.205E-05 1.205E-05 1.204E-05 1.204E-05 1.203E-05 1.203E-05
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Washington Closure Hanford

Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 294 of 1134

Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

YINo 5. 39E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.0O0E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00
3R100 3.175E-05 0.000E+00 0.000E+00 0.0003400 0.000E+00 0.000E+00 0.000E400 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M81OO 6.477E-06 0.0009+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
35100m 6.504E-06 0.000K+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000+00
m0100 3.184E+01 3.184E+01 3.184E+01 3.184E+01 3.184E+01 3.184E+01 3.184E+01 3.184E+01 3.184E+01 3.184Z+01 3.184E+01
TC100 9.232E-07 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
Ru100 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01 1.764E-01
Y101 2.522E-07 0.000E+00 0.000V+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.0003+00 0.000E+00

ZR101 9.773E-06 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00
N8101 3.097E-05 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+OO 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0101 4.042E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC101 3.926E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU101 2.676E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01 2.677E+01
ZR102 4.677E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
NB102 1.081E-05 0.000E+00 0.000E+00 0.00OE+00 0.00OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
M0102 2.756E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
TC102 2.1873-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0003+00 0.000E+00 0.000V+00 0.000E+00 0.000E+00
TC102M 7.939E-07 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU102 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01 2.371E+01
RH102 1.377E-06 1.2979-06 1.2223-06 1.1513-06 1.084E-06 4.168E-07 1.262E-01 1.156E-08 1.059E-09 9.701Z-11 5.780E-12
ZR103 9.943E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
3B103 3.616E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
30103 2.122E-04 0.000E+00 O.0003+00 0.0003+00 0.000E+00 0.0OOE+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00
TC103 1.78E-04 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000Z+00 0.000E+00 0.000E+00
30103 8.690E+00 1.7353+00 3.464E-01 6.9153-02 1.381E-02 8.792E-14 8.894E3-28 0.000E+00 0.000E+00 0.000E+00 0.0003+00
RH103 1.041E+01 1.737E+01 1.876E+01 1.904E+01 1.9093+01 1.911E+01 1.911E+01 1.91LE+01 1.9113+01 1.911E+01 1.9113+01
RH103M 7.766E-03 1.552E-03 3.096E-04 6.184E-05 1.235E-05 7.863E-17 7.9543-31 0.0003+00 0.000E+00 0.000E+00 0.000E+00
ZR104 4.264E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
NS104 9.832E-07 0.000E+00 O.000E+00 0.000E+00 0.00E+00 0.000E+00 0.000E+00 D.0O0O+00 0.000E+00 0.0003+00 0.000E00
30104 2.371E-04 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC104 2.849E-03 0.00OE+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00
RU104 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01 1.362E+01
R3104 6.083E-06 0.000E+00 0.000E+00 0.O00E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+OO
33104M 2.712E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00E+00 000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00
PD104 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01 3.442E-01
NB105 5.420E-07 0.00OE+00 0.0003+00 0.0O0E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00
M0105 8.432E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC105 8.9803-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
RU105 3.015E-02 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.0003+00 0.000E+00
RH105 2.135E-01 5.497E-20 1.213E-38 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0,00E+00 O.000E+00 0.000E+00 0.000E+00
RH105M 2.378E-05 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
PD105 8.029E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00 8.274E+00
30106 6.431E-06 0.000;+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 295 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Orignator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

TC106 4.030E-05 0.000E+00 0.0005+00 0.0005+00 0.0ODE+00 O.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00
RU106 4.966E+00 4.182E+00 3.521E+00 2.965E+00 2.497E+00 1.595E-01 5.124E-03 5.277E-06 5.467Z-09 5.638E-12 1.687c-15
R3106 9.007E-06 3.9319-06 3.310E-06 2.787E-06 2.347E-06 1.499E-07 4.8165-09 4.969E-12 5.139V-15 5.3028-18 1.586E-21
RH1064 5.586E5-04 0.000E+00 0.0005+00 0.0005+00 0.000E+00 0.00OE+00 0.000+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
PD106 1.533E+00 2.318E+00 2.978E+00 3.535E+00 4.003E+00 6.340E+00 6.494E+00 6.500E+00 6.500E+00 6.500E+00 6.500E+00
110107 1.498E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00
TC107 1.509E-05 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.000500 0.000+00 0.000O+00 0.005+00 0.000+00 0.0005+00
R3107 2.035E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.00OE+00 0.000E+00 0.000E+O0 0.0005+00

OUTPUT UNIT - 6 PAGE 63
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 XTU 80% MARK IV - 20% MARE IA FUEL @ 6% PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 MN, B0RNUP- 1.00000E+00 MWD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMA4RY TABLE: CONCENTRATIONS, G#AMS
1 XTO 60% MARE IV - 20 3AR3 IA FUEL 8 6% PU-240

0.00 y 0.25 Y 0.50 Y 0.75 y 1.00 y 5.00 Y 10.0 y 20.0 Y 30.0 y 40.0 Y 51.8 y
RH107 1.057E-03 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.0002+00 0.000E+00
P0107 3.400E+00 3.401E+00 3.401E+00 3.401E+00 3.401E+00 3.401E+00 3.4015+00 3.401E+00 3.401E+00 3.401E+00 3.401E+00
AG107 4.9985-08 1.407t-07 2.314E-07 3.222E-07 4.129E-07 1.865E-06 3.679E-06 7.308E-06 1.094E-05 1.457E-05 1.885E-05
N0108 1.412E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TC108 1.629E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
R0109 1.423E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00
RH108 8.935E-06 0.000E+00 O.000E+00 0.0005+00 0.000+00 0.0005+00 0.0005+00 0.0005+00 0.000+00 0.000+00 O0.0OE+00
RH106 1.728E-06 0.000E+00 0.000E+0O 0.000E+00 0.000++00 0.0OO0+00 0.0005+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00
PD108 2.171E+00 2.171E+00 2.1715+00 2.171E+00 2.171E+00 2.171E+00 2.1715+00 2.171E+00 2.171E+00 2.171E+00 2.171E+00
CD1OS 4.250E-07 4.250E-07 4.250E-07 4.250E-07 4.250E-07 4.251E-07 4.251E-07 4.251E-07 4.252E-07 4.252E-07 4.253E-07
TC109 8.596E-06 0.000+0E0 0.000+00 0.0005+0 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.0005+00 0.000+00 0.000+00
RU109 1.185E-05 0.000E+00 0.00OE+0O 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00 0.OOOE+00 0.000E+00
RH109 3.141E-05 0.000E+00 0.0003+00 0.000E+00 0.000E+0O 0.00OE+00 0.000+00 O .OOO +00 0.0005+00 0.000O+00 0.000+00
RH109M 8.725E-06 0.000E+O0 0.000E+00 0.000E00 0.0005+00 0.0005+00 0.000+00 0.00O5+00 0.0005+00 0.000+00 O0.000E+00
P0109 1.7115-02 0.000E+00 0.000E+00 0.0005+0O 0.OOOE+00 0.000E+00 0.0OOE+00 0.00OE+00 0.000E+00 0.0005+00 0.000E+00
PD109M 4.913E-05 0.000E+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.0002+00 0.0005+00 0.000E+00 0.000E+00 0.000E+00
AG109 1.3715+00 1.368E+00 1.388E+00 1.388E+00 1.388E+00 1.388E+00 1.388E+00 1.388E+00 1.3885+00 1.388E+00 1.388E+00
AG109M 1.398E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
30110 2.638E-06 0.000E+00 0.000E+00 0.00OE+00 0.0005+0O 0.000E+00 0.000E+00 0.000E+00 0.0OQE+00 0.000E+00 0.000E+00
R1110 5.060E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00
PD110 8.137E-01 8.137E-01 8.137E-01 8.137E-01 8.137E-01 8.137E-01 8.137E-01 8.137E-01 8.137E-01 8.1375-01 8.137E-01
AG110 3.805E-07 2.217E-11 1.721E-11 1.336E-11 1.037E-11 1.8025-13 1.137E-15 4.525E-20 1.801E-24 7.169E-29 4.606E-34
AG110M 1.885E-03 1.463E-03 1.136E-03 8.817Z-04 6.844E-04 1.189&-05 7.5025-08 2.986Z-12 1.189E-16 4.7315-21 3.0405-26
CD110 3.880E-02 3.922E-02 3.955E-02 3.980E-02 4.000E-02 4.067E-02 4.069E-02 4.069E-02 4.069E-02 4.0695-02 4.0695-02
RU111 1.426E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0005+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gmm Output Files Sheet No. 296 of 1134

Calc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/10/2011

Checked A. Savino Date 01/10/2011

RH111 7.204E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0001+00 0.000+00 0.000+00 0.00EE++0 0.0001+00
PD111 1.526E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD111 2.520E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG111 7.138E-02 1.463E-05 2.990E-09 6.112E-13 1.249E-16 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG111H 7.482E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD111 4.943E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01 5.659E-01
RH112 3.475E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 O.OOOE+00 0.000E+00 0.000E+00
PD112 5.585E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.OOOE+00
AG112 8.721E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD112 4.118E-01 4.1831-01 4.183E-01 4.183E-01 4.183E-01 4.183E-01 4.183E-01 4.183E-01 4.183E-01 4.183E-01 4.183E-01

PD113 6.149E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.DOE+00
AG113 1.175E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00
AG113M 4.549E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD113 4.314E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02 4.431E-02

CD113H 6.476E-03 6.415E-03 6.339E-03 6.264E-03 6.190E-03 5.119E-03 4.036E-03 2.510E-03 1.561E-03 9.705E-04 5.540E-04

IN113 4.790E-05 1.245E-04 2.001E-04 2.749E-04 3.488E-04 1.419E-03 2.500E-03 4.025E-03 4.974E-03 5.563E-03 5.979E-03
PD114 7.766E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG114 2.459E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD114 6.408E-01 6.408E-01 6.408E-01 6.408E-01 6.408E-01 6.406E-01 6.408E-01 6.408E-01 6.408E-01 6.408E-01 6.408E-01

SN114 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07 2.127E-07

RH115 2.119E-01 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
PD115 2.178E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115 5.117E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG115M 2.752E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD115 1.035E-02 4.784E-15 2.200E-27 1.012E-39 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD115M 1.432E-02 3.464E-03 8.379E-04 2.027E-04 4.903E-05 6.733E-15 3,165E-27 0,000E+00 0.000E+00 0.000E+00 0.000E00

OUTPUT UNIT - 6 PAGE 64

ORIGEN2 V2.2 t5-4-2002), Run on 07/27/10 at 06:32:17

* 1TrU 80% MWARK IV - 20% MARK IA UEL 6 PU-240
FISSION PRODUCTS

POWER- 1.00000E+00 NW, SURNUP- 1.00000E+00 MUD, FLUX- 1.00E+00 N/CM"2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS

1 UTU 80% MARE IV - 20% MARK IA FUEL 8 6% PU-240
0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 y 51.8 y

IN115 2.623E-01 2.840E-01 2.866E-01 2.872E-01 2.874E-01 2.874E-01 2.874E-01 2.874E-01 2.874E-01 2.874E-01 2.874E-01

IN115M 8.344E-04 9.782E-10 2.366E-10 5.723E-11 1.384E-11 1.901E-21 8.938E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN115 1.115E-02 1.157E-02 1.157E-02 1.157E-02 1.157E-02 1.157E-02 1.157E-02 1.1571E-02 1.157E-02 1.157E-02 1.157E-02
PD116 6.441E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG116 4.017E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
AG116M 2.598E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD116 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01 2.911E-01



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 297 of 1134

Cakc. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Origimator W. Josephson Date 01/10/2011
Checked A. Savino Date 01/10/2011

IN11614 2.084E-05 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN116 4.549E-02 4.551E-02 4.5513-02 4.551E-02 4.551E-02 4.551E-02 4.551E-02 4.551E-02 4.551E-02 4.551E-02 4.551E-02
PD117 2.225E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0009+00
AG117 1.855E-06 0.000+0E0 0.000+00 0.000+00 0.0003+00 0.000E+00 0.0003+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
AG117N 1.3433-07 0.000E+00 0.0001+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
CD117 3.109E-04 0.000E+00 0.0003+00 0.000E+00 O.000E+00 0.000E+00 0.000E+00 0.O00E+00 0.0003+00 0.000E+00 0.000E+00
CD117M 2.201E-04 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN117 8.0859-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
IN117M 2.7098-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00SN117 2.9668-01 2.975E-01 2.975E-01 2.975E-01 2.975E-01 2.975E-01 2.975E-01 2.975E-01 2.975E-01 2.975E-01 2.975Z-01
SN117 2.575E-06 2.805E-08 3.056E-10 3.330E-12 3.628E-14 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00
AG116 1.298E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
CD118 1.548E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN11 2.565E-07 0.0003+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
sMile 2.990E-01 2.992E-01 2.992E-01 2.9923-01 2.992E-01 2.992E-01 2.992E-01 2.992E-01 2.992E-01 2.992E-01 2.992E-01
AG119 2.739E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
CD119 1.436E-05 0.000E+00 0.0003+00 0.000+00 0.0003+00 0.000+00 0.0008+00 0.0008+00 0.0003+00 O0.000E+00 0.000Z+00
CD119H 4.8903-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
11119 2.201E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00
IN1194 4.1303-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
S8119 2.924E-01 2.933E-01 2.939E-01 2.944E-01 2.948E-01 2.961E-01 2.9613-01 2.9613-01 2.961E-01 2.961E-01 2.961E-01
8N119M 3.6543-03 2.822E-03 2.180E-03 1.684E-03 1.300E-03 2.085E-05 1.190E-07 3.8738-12 1.261E-16 4.105E-21 2.081E-26
CD120 2.611E-06 0.000E+00 0.O00+00 0.000E+00 O.O00+00 0.000E+00 0.000E+00 0.000E+00 0.000z+00 0.000E+00 0.000E+00
1N120 1.158E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.0003+00 0.000E+00 0.0003+00 0.000E+00
SN120 3.0333-01 3.033E-01 3.033E-01 3.033E-01 3.033E-01 3.033E-01 3.033E-01 3.0333-01 3.033E-01 3.033E-01 3.033E-01
CD121 6.630N-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.0003+00
IN121 1.223E-06 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN121M 2.125E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00
SN121 5.251E-03 0.000E+00 0.000E+00 0.000+00 O.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00
SN121 7.678E-05 7.651E-05 7.625E-05 7.5993-05 7.572E-05 7.164E-05 6.684E-05 5.818z-05 5.064E-05 4.408E-05 3.743E-05
S8121 3.104E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01 3.157E-01
CD122 2.829E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
IN122 5.445E-07 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
80122 3.359E-01 3.359E-01 3.359E-01 3.359E-01 3.359E-01 3.359E-01 3.359E-01 3.3593-01 3.359E-01 3.359E-01 3.359E-01
SB122 1.011E-04 6.683E-15 4.417E-25 2.920E-35 0.000E+00 0.000E+00 0.0008+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE122 1.219E-03 1.318E-03 1.318E-03 1.318E-03 1.318E-03 1.3183-03 1.318E-03 1.318E-03 1.318E-03 1.318E-03 1.318E-03
CD123 4.210E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00
IN123 2.695E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0008+00 0.000+00 0.000+00 0.000E+00 0.000E+00
1N123M 8.654E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00 0.0003+00 0.00OE+00 0.000E+00 0.000E+00
SN123 5.538E-02 3.393E-02 2.078E-02 1.273E-02 7.800E-03 3.070E-06 1.702E-10 5.232E-19 1.608E-27 4.943E-36 0.0003+00
SM123M 1.263E-04 0.000E+00 0.000E+00 0.000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.0008+00 0.0008+00 0.0003+00 0.000E+00
SB123 3.233E-01 3.449E-01 3.580E-01 3.661E-01 3.7103-01 3.788E-01 3.788E-01 3.788E-01 3.788E-01 3.788E-01 3.788E-01
TE123 1.519E-06 1.714E-06 1.829E-06 1.897E-06 1.937E-06 1.994E-06 1.994E-06 1.994E-06 1.994E-06 1.994E-06 1.994E-06



Washington Closure Hanford
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Caic. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 01/1012011

Checked A. Savino Date 01/10/2011

TE123M 4.750E-07 2.799E-07 1.649E-07 9.719E-08 5.727E-08 1.211E-11 3.085E-16 2.004E-25 1.302E-34 0.000E+00 0.000E+00
OUTPUT UNIT - 6 PAGE 65

ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

1 MrU 80% MARK IV - 20% MARK 1A FUEL 8 6% PU-240
FISSION PRODUCTS

PONER- 1.00000E+00 M, BURNUP- 1,00000E+00 MND, FLUX- 1.00E+00 N/CM-*2-SEC

5 SUMMOARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% MARE IV - 20% MARK IA FUEL 8 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 y 51.8 Y

CD124 8.049E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
IN124 2.355E-07 0.000E+00 0.000E+00 0.000E+00 0.OOOE+00 0.0OOE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN124 4.512E-01 4.512E-01 4.512E-01 4.512E-01 4.512E-01 4.512E-01 4.512E-01 4.512E-01 4,512E-01 4.512E-01 4.512E-01

SB124 6.3089-04 2.204E-04 7.702E-05 2.692E-05 9.405E-06 4.648E-13 3.424E-22 1.859E-40 0.OOOE+00 0.000E+00 0.000E+00
TE124 3.200E-04 7.304E-04 8.738E-04 9.239E-04 9.414E-04 9.508E-04 9.508E-04 9.508E-04 9.508E-04 9.508E-04 9.508E-04

IN125M 3.650E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125 3.298E-02 4.641E-05 6.55SE-08 9.225E-11 1.298E-13 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN125M 3.828E-05 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000x+00 0.000E+00 0.000E+00
SB125 5.459E-01 5.441E-01 5.1111-01 4.8012-01 4.510E-01 1.657E-01 4.743E-02 3.884E-03 3.180E-04 2.604E-05 1.359E-06

TE125 1.792E-02 4.999E-02 8.233E-02 1.134E-01 1.428E-01 4.320E-01 5.519E-01 5.961E-01 5.997E-01 6.000E-01 6.000E-01
TE125M 3.188E-03 5.931E-03 6.585E-03 6.526E-03 6.245E-03 2.318E-03 6.634E-04 5.432E-05 4.448E-06 3.642E-07 1.901E-08

IN126 1.560E-07 0.000E+00 0.O0OE+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S126 8.510E-01 8.510E-01 6.510E-01 8.510E-01 8.510E-01 8.510E-01 8.509E-01 8.509E-01 8.508E-01 8.508E-01 8.507E-01

S8126 2.073E-03 1.260E-05 1.166E-07 4.0886E-08 4.042E-08 4.043E-08 4.043E-08 4.042E-08 4.0426-08 4.042-08 4.042E-08

89126M 1.245E-06 3.074E-10 3.074E-10 3.0746-10 3.074E-10 3.074E-10 3.074E-10 3.074E-10 3.073E-10 3.073E-10 3.073E-10

TE126 1.320E-02 1.526E-02 1.528E-02 1.528E-02 1.528E-02 1.530E-02 1.533E-02 1.5396-02 1.545E-02 1.551E-02 1.558E-02

IN127M 2.010E-07 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN127 1.522E-03 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN127M 2.288E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
5127 1.031E-01 7.574E-09 5.480E-16 3.9656-23 2.869E-30 0.0006+00 0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00
TE127 9.538E-03 3.36?E-04 1.8849-04 1.054E-04 5.898E-05 5.445E-09 4.927E-14 4.034E-24 3.303E-34 0.000E+00 0.000E+00

TE127M 1.568E-01 9.617E-02 5.381E-02 3.011E-02 1.685E-02 1.555E-06 1.407E-11 1.152E-21 9.434E-32 7.652E-42 0.000E+00

3127 1.406E+00 1.581Z+00 1.624E+00 1.647E+00 1.661E+00 1.678E+00 1.678E+00 1.678E+00 1.678E+00 1.678E+00 1.678E+00

IN128 3.716E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN128 1.910E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SB128 1.182E-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0006+00 0.000E+00 0.000E+00
S8128M 3.575E-04 0.0006+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

TE128 3.383E+00 3.386E+00 3.386E+00 3.386E+00 3.386E+00 3.386E+00 3.386E+00 3.386E+00 3.3866E+00 3.386E+00 3.3866+00

1128 2.467E-06 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
XE128 4.495E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03 4.497E-03

SK129 1.539E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
SN129M 6.643E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00



Washington Closure Hanford
Attachment B - ORIGEN Activity/Photon per Gram Output Files Sheet No. 299 of 1134

Cale. No. 0600X-CA-N0060 Rev. No 1 Job No. 14655

Originator W. Josephson Date 011(2011

Checked A. Savino Date 01/10/2011

88129 1.559E-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE129 4.020E-03 4.637E-05 7.050E-06 1.072E-06 1.629E-07 1.325E-20 5.7591-37 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE1294 3.237E-01 4.952E-02 7.529E-03 1.145E-03 1.740E-04 1.415E-17 6.150E-34 0.000E+00 0.0001+00 0.0003+00 0.000E+00
1129 5.3571+00 5.651E+00 5.693E+00 5.6991+00 5.700E+00 5.701E+00 5.701E+00 5.701E+00 5.7011+00 5.701E+00 5.701E+00
XE129 7.014E-06 7.075E-06 7.138E-06 7.201E-06 7.264E-06 8.271E-06 9.529E-06 1.205E-05 1.456E-05 1.7081-05 2.005E-05
89130 2.723E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
SB130 7.442E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E00 0.000E+00 0.000E+00
SB130M 6.040E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0009+00 0.000E+00 0.0003+00 0.000E+00
TE130 1.118E+01 1.118E+01 1.118E+01 1.118E+01 1.118E+01 1.118E+01 1.1181+01 1.1182+01 1.118E+01 1.118E+01 1.118E+01
1130 3.5852-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1130M 1.6901-06 0.000E+00 0.000Z+00 0.000E+00 0.000E+00 0,000E+00 0.0O0E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00

XE130 2.593E-02 2.629E-02 2.629E-02 2.629E-02 2.629E-02 2.629E-02 2.6291-02 2.629E-02 2.629E-02 2.629E-02 2.629E-02
SN131 7.382E-05 0.000E+00 0.0003+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00
SB131 4.15SE-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00
TE131 4.6705-03 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00
TE131N 5.1061-02 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

1131 2.3571+00 9.254E-04 3.529E-07 1.346E-10 5.132E-14 0.000E+00 0.000E+00 0.000+00 0.000E+00 0.000s+00 0.000E+00
XE131 1.724E+01 1.974E+01 1.974E+01 1.974E+01 1.974E+01 1.974E+01 1.974E+01 1.974E+01 1.9741+01 1.974E+01 1.9741+01
XE131M 3.5191-02 5.467E-04 2.818E-06 1.3858-08 6.782E-11 0.000E+00 0.000E+00 0.0001+00 0.000E+00 0.000E+00 0.000E+00

OUTPUT UNIT - 6 PAGE 66
ORIGEN2 V2.2 (5-4-2002), Run on 07/27/10 at 06:32:17

* 1 XT 80% NAM IV - 20% MARK IA FUEL 6% PU-240

FISSION PRODUCTS
POWER- 1.00000E+00 MN, BURNUP- 1.00000E+00 NWD, FLUX- 1.00E+00 N/CM**2-SEC

5 SUMMARY TABLE: CONCENTRATIONS, GRAMS
1 MTU 80% ARK IV - 20% WARE IA FUEL @ 6% PU-240

0.00 Y 0.25 Y 0.50 Y 0.75 Y 1.00 Y 5.00 Y 10.0 y 20.0 Y 30.0 Y 40.0 Y 51.8 y
SN132 2.807E-05 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
S8132 3.226E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.000S+00 0.0001+00 0.000E+00
SB132M 3.049Z-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
TE132 1.430E+00 5.2331-09 1.914E-17 7.003E-26 2.562E-34 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0003+00 0.000E+00

1132 4.2511-02 1.586E-10 5.802E-19 2.122E-27 7.763E-36 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000+00 0.0001+00
XE132 2.883E+01 3.030E+01 3.030E+01 3.030E+01 3.030E+01 3.030E+01 3.0301+01 3.030+01 3.030E+01 3.030E+01 3.030E+01
CS132 3.159E-05 1.795E-09 1.020E-13 5.794E-18 3.292E-22 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.0001+00 0.000E+00
RA132 2.940E-06 3.572E-06 3.572E-06 3.572E-06 3.572E-06 3.572E-06 3.5721-06 3.572E-06 3.572E-06 3.572E-06 3.572E-06
S133 3.269E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
85133 3.511E-04 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000X+00 0.000E+00 0.000E+00
TE133 3.350E-03 0.000E+00 0.000E00 0.000E+00 0.000E+00 0.000E+00 0.0001+00 0.O00E+00 0.0001+00 0.0009+00 0.000E+00
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